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Section 801
General Requirements for Structures

801.01 DESCRIPTION. This section sets forth general content for plans
and requirements for submittals and project documentation.

801.02 ACRONYMS AND ABBREVIATIONS. See 101.02 for additional
acronyms and abbreviations.

CADD Computer Aided Design and Drafting
EOR Engineer of Record
PDF Portable Document Format

801.03 DEFINITIONS. See 101.8for additional definitions

Assembly Drawings. Drawings produced by the contractbat show
how itemswill be assembled aniistalled on the project.

Bridge Engineer. Eitherthe Bridge Design Engineer Administrator or
the Bridge Maintenance Engineer Administratdepending ondesign
responsibility.

Cut Sheet. Information provided bythe manufacturer related to a
particular manufactureidem.

Shop. A facility where items aréabricated, assembled, and/or tested.

Shop Drawings. Drawings produced by the contractor that show how
the shop intends to fabricate items.

801.04 PLANS. Plans will be in accordance with 105.02.1, and include all
original contract drawing sheets and otheoinfation sheets produced by the
Department prior to bid, and change order sheets producedbgphetment

or the contractor after the bid.

Plans may includspecial details, standard platraffic data, construction
phasing, geotechnical data, hydradtita, hydrographic data,-bsilt plans for
existing structures, environmental commitments, permit and coordination
requirements, contact information for other agencies, and other details
determined by the designer to be beneficial to bidding and cotigtruc

Refer to 105.04 for order of precedence for contract documents.

801.04.1 Geotechnical Data: Geotechnical data may be provided by
the Department in accordance with 102.06. Geotechnical data may include soil
borings, soil analyses, and other soil investigetio
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If actual subsurface conditions differ materially from those indica¢iae
plans, promptly notify th8ridge Engineem writing of the specific differing
conditions beforéurther disturbinghe site and befongerformingadditional
work.

801.04.2 Equal or Better Item Substitutions: Manufactured items
identified on the plans by indicating a manufacturer and part number shall be
considered to be followed by the phras
function. o

ltemssubmitted as equal or better sutostons shall povide quality and
function equal to or better thahat specified in the contractRedesign
modificatiors, and/or replacement of othertems to accommodate the
installation and operation & submitted tem is the responsibility of the
contractor, and shall be provided at no additional cost or contract time to the
Department. Coordination with interfacing disciplines affected by the
submittedtem is the responsibility of themntractor.

801.04.3 Change Order Plan Sheets: Change order plan sheetill
become part of the contract in accordance with 801.06 an@shfdim to the
Department 6s CADD Standards.

801.04.4 Notations for Specific Plan Sheets:

801.04.4.1 Mechanical Plans: Contract plan sheets noted with an
AMO indicate mechanical pl ans.

801.04.4.2 ElectricalPlans: Cont r act pl an sheets nq
indicate electrical plans.

801.04.4.3 Architectural Plans: Contract plan sheets noted with an
ARAO i ndicate Architectur al pl ans.

801.05 SUBMITTALS. Submittals shall be in accordance with the
following unless otherwise specified. Figimsubmittal$or review or record
to theProjectEngineer and thBridge Engineer in accordance with 105.22.

A working drawing submittal for review will require each sheet to go
through the review process. The submittal review process is not complete
each sheet is stamped accepted.

The Department reserves the right to request the submittal of additional
information even if the requested information was not specified in the contract.
801.05.1 Processes: Conform to 105.02.2 for submittals and the

following.

801.05.2 Formats: Produce working drawing submittals using CADD
software. Contract plan sheets shall not be used for working drawings. CADD
files shall be formatted to print on a full scale sheet. Working drawings shall
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follow established industry standardgydols, and detailing techniques, and
shall be legible when reduced to half scale. Sheets that are cluttered and
difficult to read may be rejected. Each sheet shall have a title block indicating
the state project number, project name, parish name, contar 6 s -name, s
contractoro6s name, and a revision bl oc
revision. Previously submitted sheets shall have changes noted by either
revision symbols or drawing a cloud surrounding the change with changes
noted in the r@sion block.
Non-drawing submittal documents (cut sheets, calculations, test reports,
etc.) shall be formatted to print on letter size sheets. Each submittal sheet shall
di splay the state project number, proj
subcontractomasumameé urer s name, and tF
from the contract plans.
801.05.2.1 Electronic: Unless otherwise approved by the Bridge
Engineer, transmittal of submittals shall be done electronically.
Transmit submittals to the Department &lecically in Portable Document
Format (PDF) formatPrepare PDF files using 300 dpi minimum resolution,
ISO 32000 (or newgrPDF electronic file, or as specified. Use higher
resolution if required for clarity. CADD drawings shall be electronically
conveted directly to PDF. Other submittals that are converted to PDF from a
paper copy shall be scanned at a minimum resolution ofi300
Group related submittal sheets into an individual PDF file.
Grayscale PDF files are preferred. Use color PDF fileegtiired for
conveyance of information.
Transmit electronic files through an approved file transfer system or other
approved method.
When emails are used to transmit submittals or other project information,
list the state project number, project name, arnorief description of the
content in the subject line, e @ H. 001498 CompaimrSpanCan al
Lock Shop Drawings. o
801.05.2.2 Paper Reproductions: Print paper reproductions
directly from the PDF file Aswdpted ned by
in accordane with LSSRB105.05 st amp, revi ewer I ni t
reviewed. No modifications are allowed without resubmittal.
Ink and toner for all paper reproductions shablaek or color as required,
and shall bpermanent as defined by industry standaiktymal handling and
stacking shall not cause the print to smear or rub off.
801.05.2.2.1 Full Scale Sheets: Full scale sheets shall have an
outside edge measuring Rizhx 34inch, a0.50 inch margin on the top,
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bottom, and right hand side of the sheet, and a 2.Gmachin on the left hand
side of the sheet.

Providehigh quality, opaque, white bond paper with a minimdrp@und
weight and a minimum 9percentorightness.

801.05.2.2.2 Half Scale Sheets: Half scale sheets shall have an

outside edge measuring iichx 17inch. Dravings shall be an exact
50 percent reduction of the full scale drawing. Provide a-ih2b margin on
the top, bottom, and right hand side of the sheet, and a 1.0 inch margin on the
left hand side of the sheet.

Providehigh quality, opaque, white bond gapvith a minimum 2 pound
weight and a minimum 9percentorightness.

801.05.2.2.3 Letter Size Sheets: Lettersize sheets shall have

an outside edge measuring $§18hx 11inch.

Providehigh quality, opaque, white bond paper with a minim@p&und
weight and a mimum 95percentorightness.

801.05.3 Requirements for Specific Submittals: Conform
to 801.05 and as amended in respective sections Btdineard Specifications

801.05.3.1 Shop Drawings: Submit shop drawings electronically to

the Bridge Engineer for review for all fabriedtitems. When specified,
submit shop drawings directly to the Engineer of Record and copy the Bridge
Engineer on all correspondence and transmittals.

Preparelsop drawings under the direct supervision of the shaipwill
perform the work.Do not use ontract plan sheets as shop drawings.

For bidding purposs, allow a review period of Idalendar days per
50 sheets, but a minimum of Lélendadays per each submittal and per each
resubmittal. Review periods for septr submittals are not concurrent.

Providea shop drawing submittal schedule to the Bridge Engineer prior
to the preconstruction conference.

For drawings returned for correctiongicate changes made by placing
a reference symbol near the change and note in the revisionRésthomit to
the Bridge Engineer for reviewDrawings with unmarked or unnoted changes
will be returned without review.

Provide five full scale paper reproductions of the electronically
distributed accepted shop drawings to the Bridge Engineer for Department
internal distribution and archiving | f the contractor6s
procedures require modifying the accepted file to indicate release for
fabrication, submit the modified file for review, stamping and electronic
distribution. Print paper reproductiordiredly from the accepted final
electronicsubmittal withoutmodifications.
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801.05.3.1.1 Structural Metals: Provide, as a minimum, the
following information.

Show material types, sizesd dimensions; camber and layout information;
locations, typesand sizes of weldsptations, types, and dimensions of
connections; locations and sizes of bolts and holes; identification and
requirements for fracture critical members; coating requirements; shop
assembly; and information required by the contract.

801.05.3.1.2 Precast Concrete: Provide as a minimum, the
following information.
Show material, details, and dimensions of members; details of
casting bed layouts; and all holes, appurtenances, attachments, devices, etc.
For prestressed and pa@ehsioned members, show stressing data,
locationand method of holding draped strands, debonding details, and method
and sequence of strand detensioning.
801.05.3.1.3 Sign Structures and Devices: Provide, as a
minimum, the following information.

Show material types and sizes; equipment type and sizes; sign stpastur
details and mounting brackets; location type and size of welds; and location
type and dimensions of connections.

Show required dampers for aluminum overhead sign trusses

801.05.3.1.4 Illumination Systems and High Mast Towers:
Provide, as a minimum, the follomg information.

Show connections, bases, welds, anchor bolts, handhole reinforcement, and
erection procedures. Conform to 801.05.3.1 for structural metals.

Electrical system components shall be in accordanceSeittion822.

801.05.3.2 Transportation and Erection Plan: Provide to the
Bridge Engineer for review, as a minimum, the following information.

Show means and method of transportatioanihgswith dimensions and
erection marks to properly coordinate with shop drawifmsation of each
girder in each spanrection sequence, procedures and equipment; falsework
location and sequence of field splices; and calculations supporting the
proposed method of transportation and erectiose member designations
from the plans. For precast members, show date of gastirone end of
member.

Transportation andrectionplansshall be designed, seajeshd dated by a
professional engineeegisteredn Louisiana.

801.05.3.3 Shipping Statements and Shop Bills: Submitto the
Project Engineer at least one paper copy of shippingvats or notices as
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each shipment of structural metal is delivered to the project. Show weights of
individual members on shipping statements.

801.05.3.4 Color and Material Samples: Submit to the Bridge
Engineer for review color and material samples as indicatdgegplans.

801.05.3.5 Sign Face: Submit electronically for review to the
Traffic Engineer Division Administrator sign face details. Acceptance and
distribution of the paper reproduction of the accepted submittal is required
prior to submittal of drawings for fabation and erection of the corresponding
sign support structures.
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Section 802
Structural Excavation, Backfill and Earth
Retaining Systems

802.01 DESCRIPTION. Excavate materials necessary to facilitate
construction. Furnish, place, and compact backfill. Dispose of excess
excavated material and obstructions in accordance $atition202, as
directed by thérojectEngineer, so that such activities will neither adversely
affect hydraulics nor be unsightly.

Furnish and install shaeg of the type, size, dimensionand lo@tions
specifiedmeeting the required penetration andstasice with an undamaged
crosssection. Design, ftirnish andconstruct Mechanically Stabilized Earth
Walls (MSEW)in conformance with the lines, grades, desggutechnical
requirements,and dimesions shown on the planand the MSEW
specifications

802.02 MATERIALS. Comply with the following unless otherwise
specified:

Concrete 901
Coal Tar EpoxyPolyamide Paint 1008.04
Reinforcing Steel 1009
Hardware 1013
Metal Sheet Piles 1013.10
Timber and Preseatives 1014

802.03 STRUCTURAL EXCAVATION.

802.03.1 General Requirements: Excavations shall be shored,
sheeted, or braced in accordance widh.03 or as required.

With the approval of the Project Engineer, formwork for footings may be
omitted when the control of wates sufficient to allow construction in the dry.
In such cases, provide excavation to plan dimensions.

When required, provide water control in accordance with Se8fi@n

802.03.2 Preservation of Channel: Unless approved by the Project
Engineer, do not excavatatside of sheetingpfferdams, cribs, or caissons or
disturb the natural stream bed adjacent to the structure. If excavating or
dredging at the site of the foundation, then, under agreement with permitting
agencies and the Projdengineer, backfill sch excavation to the original
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ground surface or river bed with satisfactory material after the foundation is in
place. Remove excess material deposited within the area of the stream and
return channel to its natural state.

802.03.3 Preparation of Footing Foundations: Do not make final
removal of foundation material to grade until just before concrete is placed.

For soft foundation material, add compactable material to provide a firm
foundation for footing.Clean hard foundation material of loose material and
cutto a firm level, steppedr roughened surface, as directed.

802.03.4 Water Control: Excavations below the groundwater table or
water level will require water control to permit construction in the dry and
maintain stability of the excavation base and sides. Glomater infiltrating
the excavation with sheeting, sumps, pumps, seals, cofferdams, well point
systems or other accepted methods.

Submit the proposed method of water control to the Project Engineer for
record. Conform to Sectidil7 for temporary works.

802.04 BACKFILL. For MSEW backfill, comply with 802.05.2.

Providebackfill material of acceptable quality, free from large or frozen
lumps, wood or other foreign material.

Backfill all excavated spaces to natural ground maintaining uniform lateral
loading.

Backill reinforced concrete box culverts and attached headwalls in
accordance witi701.08. Provide adequate cover over reinforced concrete box
culverts before heavy construction equipment may cross the installation to
prevent damage to the box culvert.

Placebackfill material in a dry excavation for footings in horizontal lifts
and compact to the satisfaction of the Project Engineer.

Placebackfill material in a dry excavation for other structures in horizontal
layers not exceeding-i@ch loose thickness andniformly compact by
approved methods to the satisfaction of the Pr@agineer. Jetting of
backfill behind abutments and wingwalls will not be permitted.

Do not placéackfill against a concrete abutment, wing wall, or reinforced
concrete box culvertniil concrete has been in place a minimum otdkndar
days, or until test cylinders made in accordance with DOTRJ8and tested
in accordance with DOTD TR30 have obtained a minimum compressive
strength of 300(si.
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802.05 EARTH RETAINING SYSTEMS.
802.05.1 Sheet Piles: Concrete sheet piles shall be preqgasstressed
piles fabricated in accordance wgd5.09.
Steel sheet piles shall be fabricated in accordanceSeation807.
Timbersheepiles shall have tongues and grooves of suitable proportions,
either cutfrom the solid material or made by building up the piles with three
planks fastened together. Piles shall be-dhtirpened at their lower ends to
wedge adjacent piles tightly together during driviigeated timber shall be
either Southern Pine or DglasFir, complying with Section812. Use
galvanized hardware
802.05.1.1 Permanent Sheeting: Provide new sheeting as shown
in the contract plans. Clean and apply corrosion protection in accordance
with 802.05.1.4
802.05.1.2 Temporary Sheeting: Where contract plans require
temporary sheeting, the plans will specify the required design for sheeting.
Sheeting may be new or used and will not require corrosion protection.
Typically, remove sheeting when no longer required. However, when
impractical to remove or when required the plans, sheeting may remain in
the completed work.
802.05.1.3 Contractor Sheeting: Sheeti ng used at the
option shall be in accordance with Sect®i 7 , ATemporary Wor Kk
contractor shall be responsible for the design and details of thenghee
Sheeting may be new or used, not require corrosion protection, and shall be
removed when no longer needed unless otherwise approved.
802.05.1.4 Corrosion Protection: Before driving sheeting which
requires corrosion protection, clean and panialvanize sdaces of steel
sheet piling from the top of the sheet pile to a point 10 feet below the ground
or mudline. Clean in accordance with Sectdi using Commercial Blast
Method. Paint using Bwo coat coaltar epoxypolyamide paint system or
galvanize in acordance with Sectio811.
802.05.1.5 Driving: Drive sheet piles with hammers adequate to
drive the piles to required depth in satisfactory condition, in accordance with
Section804. To maintain satisfactory alignment, drive sheet piles in
increments of penetrationecessary to prevent distortion, twisting out of
position, or pulling apart at interlocks. Extract sheet piles damaged during
driving, or driven out of proper position or driven below-offtelevation, and
replace with new piles at no additional costiore to the Department. The
contractor assumes full responsibility for any damage, settlement, or movement
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of adjacent structures or embankment settlement caused by the pile driving
operation.

Use of jetspreboring,or vibratory hammewill require written approval
of the Project Egineer. If the sheeting is used to support the structure,
vibratory hammers will not be allowed for driving.

802.05.1.6 Cut-offs for Sheeting to Remain in Place: Cut off
tops of sheet piles or drive to a straight line at the elevatthoated on the
plans or as directed. If heads of sheeting are appreciably distorted or otherwise
damaged below cudff level, remove and replace damaged portions.

Treattops of timber sheet pileftar cutoff in accordance wit812.06 or
use bent dowmalvanized metal coveringsBend down coverings at least
3inches on each side and nail to the vertical surface of sheet piles with large
headed galvanized roofing nails.

802.05.2 Mechanically Stabilized Earth Wall (MSEW): Two
categories of MSEW systems are peted: Modular Concrete Block and
Panel walls. Adhere to the design details for the MSEW structures such as
specified geogrid, strip, or mesh; facing element dimensions; loading
conditions; leveling pad dimensions; temporary surcharge retaining walls; and
details for appurtenancesvValue engineering proposals for other MSEW
systems will not be consideredOnly approved MSEW systems will be
considered.The list of approved MSEW systems, MSEW system approval
policy, and the MSEW design guide are availablé the Depart me
Pavement and Geotechnical Services web site.

802.05.2.1 MSEW Submittals: Comply with 801.05.
1. MSEW Design Package

Submitto the Project Engineer the MSEWeSlgnPackagédor review.
Allow 45 calendar daylr eachreviewcycle. Affix a legible seal, date, and
signature of the responsible Professional Engineer registered in the State of
Louisiana Do not begin any fabrication or construction prior to written
acceptance of tHlISEW DesignPackage

Include @mputer generated designd working dawings.

Include a copy of the computer program with a complete and legible hand
calculation check for the most critical geometry and loading condition that will
govern the design of the MSEW for verification of the accuracy of the
computer generated salm. Document all loading conditions, design
calculations, and assumptions. For all calculations, include all load cases that
exist at completion and during construction for any required surcharges,
hydraulic conditions, live loads, and loading comboai Include a summary
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of the design comgations indicating design section, geometry, loadings, and
analysis results

Includeworking drawings showinorizontal and vertical alignment of the
wallsandthe exsting and proposed ground lirdsown in thecontract plans
Clearly show lie vertical bearing pressirexerted by the MSEW structure
corresponding tavall heighs and reinforced backfillengtrs. Show all
information needed to fabricate and erect the walls including:

1. Existing ground elevationshat have been verified byhe
contractor for each location

2. MSEW profile elevation showingf least the followingop of the
levding pad elevations, maximubearing lods, and top of wall elevations.

3. Details of all jointsincluding slip jointsindicating type, size, and
manufacturer

4, Details of wall batter

5. Shapedimensionsaand detailof facingelements

6. The number, size, type, and details tbe soil reinforcing
elements

7. Details of ficing/reinforcement connections

8. Details showindocation and istallation of geotextile fabric

0. Details of thdeveling pad showing dimensions

10. Finishing details at the tod wall (i.e., cap block, coping)

11. Details at miscellaneous obstructions (i.etility conduits)
located below the groursiirfece

12. Details atbridge foundation obstructions including pilings

13.  Wall termination and interfacdetails including compaction
requirements

14. Dimensionsof structural backfill required

15.  Any additional details pertaining to coping, railirigmporary
facing, and internadrainage, as required by the contract plans.

2. MSEW Certification Package

Submit to the Project Engineer thdSEW Certification Packagéor
review. Allow 21 calendar days for each review cyé€e. not deliver soill
reinforcemat or facing elements to the site without written acceptance of the
MSEW CertificationPackage.

Submit a Certification Package prepared by the MSEW supplier or
MSEW component manufactureRocument certified values as indicated in
theDe p ar t MBEWDeSign Guide.Include a Certificate of Compliance
that certifies the followingneet or exceed MSEW design requireménts
applicable to the MSEW system):
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Ultimate tensile strengtbf soil reinforcement ({I.7)
Allowable tensile loadf soil reinforcenent (Ty)

3. Allowable connection load between tiaeing elemenand the
soil reinforcemen(T o)

4.  Soil reinforcementpullout coefficients meet or exceed the
MS E W0 sired desjiguF*, U)

The Department will perform testing icase of a dispute ovene
validity of values For testsiotperformed byhe Departmentsupply test data
from anapproved laboratorio the Project Engine¢o support the certified
values Performadditional tests at no added costimeto the Department. If
the requireddocumentation is not provided for individual reduction factors
(RF) or pullout coefficients (F*  Use default values for these design
parameters in accordance with tbee par t ment 6 s MSEW Desi
Indicate the use of default values in ©ertificate of Compliance
3. MSEW Facing Element Concrete Mix Design

Submitto the Project Enginedhe concrete mix desigfor review.

Allow 21 calendar days for each review cycle.

802.05.2.2 MSEW Design: The plans will specify a minimum
reinforced backfill length that satisfies the external stability of the MSEW
system.

Design MSEW structures as gravity walls faternal stability of the
reinforcedbackfill. Design internal stability fahe required reinforakbackfill
length and strength, facing/soil reinforcement connectremgth, and facing
stability. $ecify the minimum required wall face batter to lithé amount of
horizontal movemenmesulting from he outward rotation of the wall.

Design anyemporary MSEW facings required during plihsenstruction,
temporary surcharge retaining walls located above the permanent MSEW
structure, or other temporary &truction systems that are required tdbilne
permanent MSEW

Design permanent MSEW and tempoyarconstruction systemsn
accordance wi tMSEW Dbesignieigaadcurrenieditioroo
the AASHTO LRFD Bridge Design Specificatioithe Deparnent will not
accept designs based on methodology other than required by these
specifications.

Provide top of wall elevations in accordance with the plans, except an
increase of up to 8 inches may be allowed, and will be at no additional cost or
time to tke Department. Desigiop of wall elevations to allow for proper
interfacing with barrierscopings, surface ditches, bridge abutments, etc. as
shown in the plans.

1.
2.
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Providetop ofleveling pad elevationa accordance witthe plansexcept
an increase in thembedment depth of the pad of up to 20 inches may be
allowed, and will be at no additional cost or time to the Department. Set
leveling pad elevations to allow for transverse and longitudinal drainage
structures shown on the plans.

Do not terminate walbver pile supported foundations.

802.05.2.3 MSEW Materials: Provide all applicable materials and
components such as the facing elements, reinforced backfill materials, backfill
reinforcement, geotextile fabric, facing aggregate, internal drainage system (if
required), and all other necessary components.
1. Facing Elements

Provide a Certificat®f Delivery for each shipment dfacing elemerst
listing particular lots shipped.

Provide mrtland cement oncrete with a minimum 28ay compressive
strength of 4,000 psinal a maximumwater absorption limiof 6 percent.
Furnish admixturesonformngto 1011.02.

a. Casting

Notify the Fabrication Inspection unit of the Construction Division at least
7 days prior to the production of facing elements.

For modular concretelbck walls, cast blocksn rigid molds in a manner
that will assure the production of unifomlements. Placeoncrete in each
block without interruption andonsolidatdy the use of an approved method.
Clearly mark each lot with the date of manufactliosenumber, and type of
block in accordance with thecceptedSEW system drawingsSteam cure
the blockgor a minimumof 24 hours. Do not shiplocks beforgeaching a
minimum compresse strength of 4,000 psi

For panelwalls, cast panelen a flatsurfacewith the front face of the
panels at the bottoandthe back face facing upwar&aet te strips or welded
mesh connectors into the rear facBlace concrete in each umiithout
interruption and consolidate by the use of an approved vibrapplesuented
by such hand tamping as necessary to force the concrete into the corners of the
forms. Clearly scribetie date of manufacture and panel identification number
on the rear face of each pan€lure panelsvith wet burlap fola minimum of
72hours Leave formsn place until they can be removed without damage to
thepanel. Panelwill be considered acceptable based on the compressien test
and by visual inspectiotdse Grade60 reinforcing steel in accordance with
Sections 80@&nd 1009
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b. Finish and Tolerances

Furnishtan (sandstonanodular concrete blocks unleasother color is
shown on the plans. Manufacture modular blocks within the following
tolerances:

1. Length: £1/8 inch of the specified dimension
2. Width: £1/8 inch of the specified dimsion
3. Height: £1/16 inch of the specified dimension

When a broken or fractured face is required, furnish blocks having a front
face dimension within 1.5 inches of the dimension shown on the plans.

In accordance with 805, furnish wall panels with a frasefconsisting of
Class 2, and Class 3 surface finishes and a rear face consisting of a uniform
surface finish. Roughly screed the rear face of the panel to eliminate open
pockets of aggregate and surface distortions in excess of 1/4 inch.
Manufacture paels within the following tolerances:

1. All dimensions: £3/16 inch
2Angul ar distortion (he
3.Defects on formed surf

c. Compressive Strength

Modular concrete block compressive strength will be determinadpben
lot basiswith random samplingn accordance with ASTM C140Furnish
blocks in lots of no greater than 10,000 blocks and maintain clear lot
identificationuntil acceptance of testing resulBirnish compressive strength
test results from the mafacturer. Upon request submit test specimens
prepared by the manufacturés the Department for testing.Furnish
compressive strength test specimens confognto the sawcut coupon
provisions of Section 5.2.4 of ASTM C140he Department will acceptdk
lots when the average comprigssstrength ofhreetest coupons is 4,000 psi
with no individual test having a compressive sgyth less than 3,500 psihe
Department will reject block lots not meeting the above requirements

Concrete panel compressistrength will be determined ormarlot basis
with random sampling. ldentify concrete lots no greater than 50 gals
for compressive strength testingor each lot, create ampressive strength
sample consisting of six cylinders madeaccordace with DOTD TR 226
Submit test specimens to the Department for testing or test cylinders in pairs in
accordance with DOTD TR 230 and furnish compressive strength results to the
Project EngineerThe Department will accept panel lots when the average
compressive strength of a pair of tested cylinders ach#®&068 pswithin 28

ight): O
ac
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days The Department will reject panel lots not meeting the above
requirements
d. Handling, Storage, and Shipping
Handle, store, and ship facing elements in such a mannerpasvint
chipping, cracks, fractures, discoloration, and excessive bending stresses.
Support stored panels on firm blocking located immediately adjacent to tie
strips to avoid bending the tie strips.
The Department will reject facing elemenist fail to meet any of the
requirements specified abowethat exhibit any of the following defects:
1. Defects that indicate imperfect molding.
2. Defects indicating honeycomb or open texture concrete.
3. Cracked or chipped blocks.
4, Color variation on front fee of block due to excess form oil or
other reasons.
e. Block Fill
When malular concrete blocks requitdock fill, furnish and construct
blockfili n accordance with the manufacture
block fill on the shop drawings.
f. Cap Bbcks
Unless shown otherwise in the plagrnish and construct cap blocks
consisting of precast concrete cap placed over the uppermost level of blocks.
Secure ap blocks with an epoxy adhesive from an approved source Insted |
AML. Utilize an epoxy atesiveproviding a minimum of 50 percent surface
coverage Donot allowepoxyto drip down the front face of the wall.
g. Coping
If required in the plangonstruct castin-placeor precastoncrete coping
or half connector placed over the uppest lewel of facing elementsr as
shown on theacceptedworking drawings. Utilize a Class Alconcrete
conforming toSection 901 Apply a Class 3pecial finisho the casin-place
concrete copingonformng to 805.08and 1011.03. Utilize Gray for the
specialfinish color unless shown otherwise in the plans.
2. Inextensible Soil Reinforcement
Furnishgalvanized steekinforcingconformingto the required shape and
dimensions and free of defects that may impair their strength and durability.
The Department Wlisample and teseinforcing before fabrication or erection
of the MSEW structurésalvanize and repair damaged galvanized coatings in
accordance with 811.0&1or to the soil reinforcement installation
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When einforcingsteelstripsare specified, prade galvanized steel strips
hot rolled from bars to theequired shape and dimensions wathysical and
mechanical properties confommg to ASTM A572 Grade 65.

When reinforcing welded wire mesh is specified, provide galvanized shop
fabricated cold drawn steel wire reinforcing mesland narrow ladders
conforming ttAASHTO M 55andtheminimum requirements of ASTM 82
and welded into the finished mesh fabric in accordance with ASTAR
Utilize the same sizehgitudinaland transverse wire8pply galvanization
after the mesh is fabricated
3. Extensible Soil Reinforcement

Provide einforcing confornng to the required shape and dimensions and
free of defects that may impair their strength and durabilihe Department
may sample and tesgtinforcingbefore fabrication or erection of the MSEW
structure.

a. Geosynthetic Soil Reinforcement

Utilize woven geotextilereinforcement consisting only of long chain
polymeric filaments or yarns formed into a stable netwdsklize geogrid
reinforcementsonsising ofa regular network of integrally connected polymer
tensile elements with aperture geometry sufficient to permit significant
mechanical interlock with the surrounding soil.Use geosynthetic
reinforcemenhaving adimensionally stablstructureand alte to retain its
geometry under construction stresgagrnish geosynthetic reinforcement with
high resistance to damage during construction, to ultraviolet degradation, and
to all forms of chemical and biological degradation encountered in the soill
beingreinforced.

Check the geosynthetic soil reinforcement upon delivery to ensure that the
proper material has been receivedbel geosynthetic rolls in accordance with
ASTM D4873, Guide for Identification, Storage, and Handling of
Geosynthetic Rolls.Protect the geosynthetic materials fraempeatures
greater than 1405Fnud, dirt, dust, and debmsiring all periods of shipment
and storageFollowth e manuf act urer 6s recommendat |
from direct sunlight The Department will rejecthg geosynthetic not meeting
material specifications or exhibitinglefects, tears, punctures, flaws,
deterioration, or damagdreplacenydeficient ordamagedyeotextile fabric
or geosynthetic reinforcemeat no additional cost to the Department

The Demrtmentmay submit the test samples collected toagproved
independent laboratory feerificationtesting. Do not constructte MSEW
structure until the results of theerification testing indicatethat soil
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reinforcement delivered to the site is imGarmance with these specifications
and the approved manufactureros Certif

If requested by the Department, whdre type of geosynthetic soil
reinforcement selected requires spee@lipment anaf testing procedures
other than those norifaused by the Departmergrovide special equipment
and/or testing procedures to the Departna¢mio additional cost
4. Reinforced Backfill and Block Backfill Materials

Utilize a select granular reinforced backfill material unless a stone backfill
Is specified. Use granular and stone backfills from an approved source listed
in AML with the following additional engineering properties and material
requirements.

When usinggranularreinforced backfill and modular concrete block fill
comply with thefollowing properties:

1. pH values shall range betweg0 and9.0 (DOTD TR 430).

2. Organic content shall not exceed 0.5 percent (DOTD TR 413).

3. Internal friction angle shall not be less than the values
specifiedbelowas determined by the standard dirdeas test, AASHTO
T2360r the unconsolidatedndrainedriaxial test, AASHTO T296.
Mold and testamples within 2 percent of the optimum moisture content for
the material as determined by DOTD TR 418.

When using granular reinforced backfill and modutararete block fill or
stone with steel soil reinforcement comply whiefollowing electrochemical
properties:

1. Resistivity> 3,000 ohm cm (DOTD TR429).
2.  Chloridecontent< 100 ppm (AASHTO T 291).
3.  Sulfate contenk 200 ppm (AASHTO T 290).

Test backll material during initial source approval dra change irthe
source is requesteld ensure all property requirements are m8ample
backfill material once every,d00 abic yards and test tlggadation and pH.
Samplebackfill materialonce evey 5,000 cubic yards and test theernal
friction angle, organic content, resistivity, chloride content, and sulfate content.
When granular backfill is specified, provideninimum internal friction angle
(G4) of 34 degrees and comply with the
802-1.
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When stone backfill is specified, provide a minimimternal friction angle

(4d)
802:2.

Table 802-1

Granular Backfill Gradation

U.S.Sieve Size Percent Passing
3/4 inch 100

No. 4 20- 100

No. 10 15-85

No. 40 10-35

No. 100 0-10

No. 200 0-5

of 34 degr e egsagdatiom requirecmenta phbwiliable t h
Table 802-2
Stone Backfill Gradation
U.S.Sieve Size Percent P&ng
1 inch 100
3/4 inch 90- 100
3/8 inch 20-55
No. 4 0-10
No. 8 0-5

5. Reinforcement Attachment Devices

Furnish galvanized attachment devices conforming to the required shape
and dimensions free of defects that may impair their strengtdumadbility.
The Department will sample and test the reinforcing and attachment devices

prior to fabrication or erection of the MSEW.

Shop fabricate tie strips from hot rolled steel conforming to ASTM A1011,
Grade 50Galvanize and repair damaged galvanizedtings in accordance
with 811.08prior to the soil reinforcement installation

Furnish galvanizetastenersonsising of hexagonal cap screw bolts and

nuts confornng to Sections 807 and 811.

Furnishconnector pins and mat bdabricated from ASTMVA36 steelnd
weld to the soil reinforcement maksirnish connector bafabricated of cold
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drawn steel wire conforming to AASHTO M32. Galvanize connector pins and
connector bars in accordance wsthl.08.
6. Leveling Pad

Construct anunreinforced concte leveling padof Class M Concrete
conforming toSection 901.
7. Geotextile Fabric

Furnish fabric resistant to chemical, biological, and insect attack
conforming toSection 1019Classe®, C, or D.
8. Free Draining Aggregate

Provide free draining aggratg consisting of crushed stone or crushed
gravel and with the specified gradation for stone backfill in accordance with
Table 8022.
9. Geomembrane

If indicated in the plan$urnisha singlelayer continuous polymeric sheet
manufacturd from a virgin pdymeric resinconformingto the requirementsf
Table 8023.

Table 802-3
Geomembrane
Property Test Method Minimum
Requirements
Thickness, mils ASTM D5199 40
TensileStrength Ib/in. ASTM D$82 70
1-in. strip
ASTM D1004
TearStrength Ib. Die C 20
Punctre Strength Ib. ASTM .D.4833 40
modified
ASTM D1424
Impact, ft-lb. modified 25

802.05.2.4 MSEW Construction Requirements:
1. Wall Excavation and Foundation Preparation
Construct ggraded levefoundation for the MSEW structure for a width
equal to or exceedintpe length of the soil reinforcements plus 1 foot or as
shown in the plans. Prior to the MSEW construction, compact the foundation
with a smooth vibratory wheel roller weighing a minimum of 8 tons for at least
five passes or as directed by the projectiree®y. Remove any foundation
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soils found to be unstable by the engineer and replace with backfill material
compacted to 95 percent of the maximum dry density in accordance with
DOTD TR 415 or TR 418.
2. Leveling Pad Construction

At each MSEW foundation \el, provide a precast reinforced or egst
place unreinforced concrete leveling pad of the type shown on the plans.
Allow the leveling pad a minimum of 12 hours curing time before placement
of wall blocks. If permanent MSEW facing is installed in frol& temporary
MSEW facing, install the leveling pad just prior to construction of the
permanent MSEW facing.
S3MSEW System Supplierodés Representati ve

Provideaqualified and experiencedpresentativeiklom the MSEW system
supplier until the project engeer is satisfied that thBepartment and
contractompersonnel arproficientwith the MSEW construction procedures.
Submit representative qualifications to the Department for approval piingr to
start of wall constructionMake the representative a\able as needed by the
project engineer during construction of the MSEW structures.
4. Internal Drainage System

Install an internal drainage system behind the wall as indicated in the plans
or as shown on the approved working drawings. Place outlet pipagsain
the flow line, low end of the collector pipe, and other locations as shown or
specified. Submit the location and elevation of the internal drainage system to
the Project Engineer for approval.
5. Geotextile Fabric

For MSEW systemsvith modular oncrete block facingsna granular
reinforced backfill, placegeotextile fabric between the block fill and the
reinforced backfill. If a stone reinforced backfill is usegeotestile fabric is
not required

Placegeotextile fabric between natural grountbdaeinforced backfill.
Remove all looser extraneous material and sharp objécis subgradéhat
may damage the geotextile fabric during installati®tretch, align, and place
geotextile fabrian a wrinklefree mannemn contact with the soil.Overlap
adjacent geotextile fabric edges a mmim of 18 inches

Repair or replacéorn or punctured stions of the geotextile fabric as
directed by the project enginee¥When repairing geotextile fabric, plaae
sectionof fabric that is large enough to e the damaged areaith an
overlap of at least 18 inchem all sides
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6. Wall Erection

Placefacing elements sdat their final position is vertical or battered as
shown on the plansErect facing elements with a staggered horizontal joint
pattern.Place facing elements successive horizontal lifts in the sequease
directed by thdroject Ehgineer as backfill placement proceedonstruct
MSEW structure using a predetermined backward batter corresponding to the
anticipated outward wall deflectioas detemined by the MSEW system
supplier Adjustbatterin the field as directed by throject Ehgineer during
construction.

If the wall is to interface with another wall that will be constructed after this
contract, submit wall interface and embamkincompaction details at these
locations to the Project Engineer.

As necessary during backfill placement, maintain panels in a vertical
position with temporary wooden wedges placed in the joint at the junction of
the two adjacent panels on the externdesof the wall. Utilizeexternal
bracing for the initial lift as required.

Conform to the following tolerances for panel walls:

1. Horizontal and vertical alignment of wall face £+ 3/4 inch along
any 1Gfoot distance.

2. Overall Vertical tolerance (plumb) of Was not to exceed 1/2
inch per 10 feet of wall height from the final wall batter.
Negative (outward batter) batter is not acceptable.

3. Maxi mum all owabl e out of pl an
inch.

Conform to the following tolerances for modular block walls:

1. Horizontal and vertical alignment of wall face £+ 3/4 inch along
any 1Gfoot distance.

2. Overall Vertical tolerance (plumiof wall is not to exceed 1 inch
per 10 feet of wall height from the final wall batter. Negative
(outward batter) batter is not acceptable.

3. Maximum horizontal gap between erected blocks < 1/4 inch.

4, Shim or grind to control the elevations of any twigaaent blocks
within 1/16 inch.

7. Reinforced Backfill Placement

Placebackfill immediately after the erection of each lift of facing elements.
Level backfill material to an elevation approximately 1 inch above facing
connection before placing each lewékoil reinforcement. Avoid damage or
disturbance ofvall materialswhen placing backfill. Remove and replace
damaged wall materials at no expense to the Department. Assure no voids
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exist directly beneath the reinforcing elemeahisng backfill placemet near
the facing. Compact backfill to 95 percent @6 maximum dry density in
accordance witlSection 203and DOTD TR 401. Determine optimum
moisture content and maximum dry density in accordance with DOTD TR 415
or TR 418. Perform compaction contte$ting at minimum frequency of one
test per every 2 feet of wall height for every 100 lineal feet of wall. Assure a
uniform moisture distribution prior to and during compaction of each layer.
Place backfill materials at a moisture content less thagual to the optimum
moisture content. Remove and rework backfill material having a moisture
content in excess of the optimum until the moisture content is uniformly
acceptable throughout the entire lift. Place backfillindhloose liftsclosely
following the MSEW facing erectionDecrease lift thickness as necessary to
obtain the specified density. Compact backfill without disturbing or distorting
the reinforcement. Maintain a minimum of 6 inches of compacted backfill
between construction equipmeand soil reinforcement or geotextile fabric.
Use light mechanical tamperadjacent to the backside of the wall facing,
withina3f oot wi de area, to achieved compac
grid-type rollers for compacting backfill within themérced soil zone. Shape
the last level of backfill to permit runoff of rainwater away from the wall face
athe end of each dayodés operations. Do
areas to enter the reinforced soil zone until it is protected findiftration.
Repair any damage or movement caused by erosion, sloughing, or saturation of
the reinforced backfill or retained backfill repaired at no expense to the
Department.
8. Soil Reinforcement Placement

Install soil reinforcement in accordance with h e manufact ur ¢
recommendations and these specificatioRtacereinforcement within the
layers of the compacted backfill material at locations shown on the gdlans.
prevent damagelaceonly the amount of soil reinforcement required for
immediatelypending work.Placereinforcement with the strongest diten
perpendicular to the wall face, unless shown otherwise in the flamnect
reinforcementto MSEW facing in accordance with the MSEW system
supplier 6s r etaccrinfercementlat andapply uniform
tensionto removeany slack in the connection m@inforcement material.
9. Surcharge

When theplans indicatethat an earth surcharge be placed over the
reinforced zone, retaithe surcharge witta temporary wall. Construct
temporay wall with MSEW or other approved methoas acceptedoy the
Project Ehgineer at nodirect cost to the DepartmenPlacetemporary wall
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within one foot oppermanent wall faceSlope theéop surface of the surcharge
toallow surface water to drain awlpm wall. Placeaplastic membranever
reinforced zone prior to placingurcharge material. Include materials
placementremoval of the temporary walind surcharged materiaighe cost
of the permanent wall unless indicated otherwise on the plans.
10. Abutment Piling

Adhere to the following requirements and sequence if abutments supported
on piling are to be placed in the reinforced zone.

1. Drive all piles within the reinforced zone prior to MSEW
installation.

2. Encase each pile in a Smooth Wadlirrugated Galvanized Steel
(SWCGS) pipe of sufficient thickness in accordance with AASHTO M 36 to
prevent buckling or distortion during placement and compaction of wall
backfill. Include this expense in the cost of the wall.

3. Place spacers between fike and SWCGS pipe to prevent the
pipe from coming in contact with the pile during backfilling of the wall.

4, Extend SWCGS pipe from bottom of backfill to bottom of bridge
abutment cap.

5.  After positioning, seal the top of the SWCGS pipe to prevent
debis accumulation during placement of backfill, and keep pipe sealed until
filled with granular material.

6. Fill SWCGS pipe loosely with granular material after completion
of wall construction as directed and accepted by the Project Engineer.

11. MSEW Strudural Excavation and Backfill

Excavate and backfill below the original ground line to facilitate the
placement of the reinforced backfill for the MSEW. Furnish and subsequently
remove any temporary retaining systems and dewatering systems necessary for
execution of the work, and dispose of all excavated materials below the
original ground elevation to the final grading line in accordance with plan
details and these specifications.

802.06 MEASUREMENT.

802.06.1 Structural Excavation: When a pay item is not provided,
excavation will not be measured for payment.

Structural excavation will be measured per cwylial, based on plan
dimensions plus excavation allowance. The excavation allowance is 18 inches
outside the neat line of the vertical planes of the footing.

Backfill and disposal of excess excavated material will not be measured for
payment.
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802.06.1.1 Reinforced Concrete Box Culverts: Excavation and
backfill required for box culvert construction will not be measured for
payment, except as specified2®3.14.1.

802.06.1.2 Cofferdams: When the Contract does not contain an
item for ACofferdams, 06 the cofferdams
payment.

When an item for ACofferdamso is incl
will be measured on a lump sum basis and conform to Se&tifn
ATemporary Works. o

802.06.2 Water Control System: When the Contract does not contain

an item for AWater Control System, 0
seepage and runof f. The AWater Contr
payment.

When an iteomnf ool fisBigluledentin@ontract, the
water control system will be measured on a lump sum basis and shall conform
to Section817,ATemporary Works

802.06.3 Sheeting: Permanent sheeting will be measured based on the
design gquantities shown on the plaes squaréoot.

Temporary sheeting will be measured for payment based on the design
shown on the plans psquare foat

Contractor sheeting will not be measured for payment.

Jettingor preboringof sheeting will not be measured for payment.

802.06.4 Mechanically Stabilized Earth Wall: Mechanically
Stabilized Earth Walls, designed, furnished, installed and accepted, will be
measured by plan quantity per squiara of facing, as adjusted for field
conditions.

Embankment or reinforced backfill material will be maasl per
cubicyard as embankment under SectZ3.

802.06.5 MSEW Structural Excavation and Backfill: MSEW
Structural Excavation and Backfill will be measured on a lump sum basis.

802.07 PAYMENT. Payment for structural excavation, backfill, disposal of
excess excavatl material, installation and/or removal of sheeting, and earth
retaining structures will be made at the contract unit prices which includes all
materials, labor, and equipment necessary to complete this item in accordance
with theContract

802.07.1 Structural Excavation: Payment for structural excavation
will be made at the contract unit price per cuf@od which includes required
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excavation and backfill, installation and removal of contractor sheeting, and
disposal of excess excavated material.

When the requirkexcavation depth is in excess of that specified, payment
for the additional excavation required will be made in accordance with
Table8024.

Table 802-4
Payment for Additional Excavation
Depth of Founo!gﬂon Excayaﬂon Percent of Contract Unit Price for
Below Specified Elevation :
the Excavation Iltem
(Feet)
0to 2.0 100
2.1t04.0 125
4.1t06.0 150
6.1t0 8.0 175
8.1t010.0 200
Over 10.0 Extra Work

802.07.2 Sheeting: Payment for permanent and temporary sheeting will
be made at the contract unit prices.

802.07.3 Mechanically Stabilized Earth Wall (MSEW): Permanent
and temporary MSEW will be paid for at the contract unit price per stpatre
which includes furnishing design, materials, labor, equipment, and other
incidentals required to complete this item. Paymagthinclude, but will not
be limited to: modular concrete facing blocks, precast concrete panels,
galvanized steel reinforcing and tie strips or galvanized steel mesh and mesh
connectors or geosynthetic reinforcement, geotextile fabric, level up concrete
coping, leveling pad, internal and external drainage and dewatering systems,
temporary retaining systems, temporary surcharge wall, special backfill
material requirements, and removal of temporary items.

Embankment or reinforced backfill material will pp&id for as embankment
under Section203. Additional cost associated with its special material
requirements will be included in the MSEW item.
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802.07.4 MSEW Structural Excavation and Backfill: Excavation
below the original ground line and subsequent backfilhéoariginal ground
line required for the construction of the MSEW structure will be paid for at the
contract lump sum price, which includes all materials, labor, equipment, and
other incidentals required for completion of this work. Payment will include,
but not be limited to, furnishing and subsequently removing any temporary
retaining systems and dewatering systems necessary for execution of the work,
and disposal of all excavated materials below the original ground elevation to
the final grading line.If no pay item for MSEW structural excavation and
backfill is included in the contract, payment will be incidental to the MSEW.

Payment will be made under:

Iltem No. Pay Item Pay Unit
80201 Structural Excavation (Type) Cubic Yard
80202 Permanent Sheegn(Type) Square Foot
80203 Temporary Sheeting (Type) Square Foot
80204 Mechanically Stabilized Earth Wall Square Foot
80205 MSEW Structural Excavation and Backf Lump Sum
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Section 803
Drilled Shafts

803.01 DESCRIPTION. Furnishand install drilled shafts dhe specified
type, dimensions, locations, elevations, integrity, and resistance.

803.02 MATERIALS. Comply with the following sections and subsections:

Slurry 803.02
Portland Cement Concrete 901
Granular Material 1003.09
Cold Tar Epoxy Polyamide Paint 1008.6t
Reinforcing Steel 1009.01
Concrete Admixtures 1011.02
Permanent Steel Casing 1013.11

803.02.1 Concrete
Use Class$ concrete conforming to Secti®l and with the following
slump requirements:

Dry placement methods: 57 7inches
Casing removal methods: 871 10inches
Tremie placement methods: 8171 10inches

Slump lossof more than 4nchesshall not be permitted during the period
equal to the anticipatg@lacemenperiod plus two hours. Slump life may be
extended through use of retarders and-raithe vater reducers

803.02.2 Steel Casing: Casing shall be of ample strength to resist
damage and deformation from transportation and handling, installation and
extraction stresses, and all pressures and forces acting on the casing. Casing
shall be watertight and clegrior to placement in the excavation.

803.02.2.1 Permanent Casing: Use steel conforming to
ASTM A36 or ASTMA252 Grade? unless specified otherwise on the plans.
Corrugated casing is not allowed. All splicing of permanent structural casing
shall be in accordancevith Section6 of the LRFD Bridge Design
Specificationslatest editiorilhe inside diameter of permanent casing shall be
as shown on the plans unless a larger diameter is approved by the engineer, at
no additional cost to the Department.
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803.02.2.2 Temporary Casing: Use smooth wall structural steel
casing. The casing shall be capable of being removed without deformation and
damaging the completed shaft, and without disturbing the surrounding soil.
The inside diameter of temporary casing shall not be less thapdhdied
diameter of the shatft.
803.02.3 Mineral Slurry: Use mineral slurry in conformance with the
Drilled Shaft Installation Plan. Conform to Table 8D3

Table 803-1
Mineral Slurry Requirements
Property Test Requirement
. Mud Weight (Density) ) )
Density (pcf) AP 13B-1, Section 11 64.32t0 72.0
Viscosity Marsh Funnel and Cup
(seconds/quart) API 13b-1, Section 2.2 28.01050.0
Glass Electrode, pH
pH Meter, or pH Paper 80t 11.0
Sand Content
(percent) immediately | - \p| 135 1 gection 5 4.0 max

prior to placing
concrete

1 American Petroleum Institute (API)

2When approved by the engineer, slurry may be used in salt water, and allowable
densities may be increased by up to 2 pcf. Slurry temperature shall not be less than
40°F when tested.

803.02.4 Polymer Slurry: Use polymer slurry, either natural or
synthetic, in conformance with manufacturer recommendations and the Drilled
Shaft Installation Plan. Slurry temperature shall not be less than 40°F when
tested. Conform to Tabk03-2.
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Table 803-2
Polymer Slurry Requirements

Property Test Requirement
. Mud Weight (Density) _ 5
Density (pcf) AP 13B-1, Section 1 64.0 pcf; max
Viscosity Marsh Funnel and Cup
(seconds/quart) API 13b-1, Section 2.2 32010 135.0
Glass Electrode, pH
pH Meter, or pH Paper 80t 115
Sand Content
(percent) immediately | \p; 1351 Section 5 1.0 max
prior to placing
concrete

! American Petroleum Institute (API).

2 When approved by the engineer, polymer slurry may be used in salt water, and the
allowable densities may be increased by up to 2 pcf. Slurry temperature shall not be less
than 40°F when tested.

803.02.5 Water Slurry: Water may be used as slurry when using casing
for the entire length of the drilled hole, provided that the method of drilled
shaft installation maintains stability at the baott@f the shaft excavation.
Conform to Table€803-3.

Table 803-3
Water Slurry Requirements
Property Test Requirement
. Mud Weight (Density)
Density (pcf) AP| 13B-1, Section 1! 64.0 pcf max
Sand Content
(percent) immediately | \p| 1351, section 5 1.0 max

prior to placing
concrete

L American Petroleum Institute (API)

803.02.6 Access Tubes for Crosshole Sonic Testing: Access
tubes for Crosshole Sonic Log (CSL) testing shall be steel pipe of-hd45
minimum wall thickness and Xifches minimum inside diameterh&access
tubes shall have a round, regular inside diameter free of defects and
obstructions, including all pipe joints, in order to permit the free, unobstructed
passage of 1-:Bich maximum diameter source and receiver probes used for the
crosshole sonitog tests. The access tubes shall be watertight, free from
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corrosion, with clean internal and external faces to ensure passage of the
probes and good bond between the concrete and the access tubes. The access
tubes shall be fitted with watertight thredaw welded end caps on the bottom
and threaded end caps on the top.
Access tubes that may be used for remediation purposes shall be adequately
sized to accommodate grout pressures required for base grouting methods.
803.02.7 Grout: Grout for filling CSL access hes and voids created
after loading the bdirectional load cells shall be a nrshrink neat cement
grout with a minimum water/cement ratio@#5 and strength no less than that
of the shaft concrete and be in accordance with Set@ih8.04.

803.03 SUBMITTALS. Conform toSection 801. Provide submittals as
required by th&€ontract.

Do not begin work until the Project Reference, Drilled Shaft Installation
Plan and the Experience and Persomémittal acceptance

803.03.1 Project Reference: At least four weeks prido the start of
drilled shaft construction, submit four copies of a project reference list to the
engineer for acceptance, verifying the successful completion by the drilled
shaft contractor of at least three separate foundation projects within the last
five years with drilled shafts of similar size (diameter and depth) and difficulty
to those shown on the plans, and with similar subsurface geotechnical
conditions. | nclude a brief descript
per sonds na ph®nenunbed foreach progect listed.

803.03.2 Drilled Shaft Installation Plan: Atleast four weeks prior to
the start of drilled shaft construction, submit to the engineer four copies of the
Drilled Shaft Installation Plan. Reference the available subsurface
geotechnical data provided in the contract boring logs and any geotechnical
reports prepared for this project. Provide at a minimum the following
information:

1. Description of overall construction operation sequence and the
sequence of drilled shaft consttion when in groups or lines.

2. A list, description, and capacities of proposed equipment, including
but not limited to cranes, drills, augers, bailing buckets, final cleaning
equipment and drilling unit. As appropriate, describe why the equipment was
selected, and describe equipment suitability to the anticipated site and
subsurface conditions. Include a project history of the drilling equipment
demonstrating its successful use on shafts of equal or greater size in similar
subsurface geotechnical abtions.
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3. Details of drilled shaft excavation methods, including proposed
drilling methods, methods for cleanout of the bottom of the excavation hole,
and a disposal plan for excavated material and drilling slurry (if applicable). If
appropriate, incluel a review of method suitability to the anticipated site and
subsurface geotechnical conditions including obstruction removal techniques,
if such are indicated in the contract subsurface geotechnical information or
contract documents.

4. Details of the miod to be used to ensure drilled shaft excavation
stability (i.e., prevention of caving, bottom heave, etc. using permanent casing,
temporary casing, rotating or oscillating method, slurry, or other means) during
excavation and concrete placement. Ineladeview of method suitability to
the anticipated site and subsurface geotechnical conditions.

5. Detailed procedures for mixing, using, maintaining, and disposing of
the slurry. Provide a detailed mix design, including all additives and their
specificpurpose in the slurry mix, and a discussion of its suitability to the
anticipated subsurface geotechnical conditions.

6. Detailed plan for quality control of selected slurry, including tests to
be performed, test methods to be used, and minimum andimuora
property requirements, which must be met to ensure that the slurry functions as
intended, considering the subsurface conditions and shaft construction
met hods, in accordance with the slurry
minimum, include theeists shown in Tablg03-4.

Table 803-4
Minimum Slurry Test Requirements
Property Test Method
Density Mud Weight (Density) APl 13B-1, Section 1
Viscosity (sec/qt)(sec/L) | Marsh Funnel and Cup API 13B-1, Section 2.2
pH Glass Electrode, pH Meter, or pH Paper
Sand Content API 13B-1, Section 5

7. When using polymer slurry, slurry technical assistance information
consisting of the name and current pho
technical representative assigned to the project, the names ohmpars
assigned to the project and trained L
representative in the proper use of the slurry, and a signed training certification
letter from the slurry manufacturer for each individual, including the date of
the training
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8. Reinforcing steel assembly and placement drawings, including type
and location of all splices, reinforcement cage support/centralization methods,
type and location of all spacers, CSL access tubes and other instrumentation,
and procedures for liftingnd setting the reinforcement cage.

9. When proposing or requiring casings, casing dimensions, detailed
procedures for permanent casing installation, temporary casing installation and
removal, and methods of advancing the casing along with the meaas to b
utilized for excavating the drilled shaft hole.

10.When using temporary casing, details of the method to extract the
temporary casing, maintaining shaft reinforcement in proper alignment and
location, and maintaining the concrete slump to keep coveogkable during
casing extraction.

11. Details of concrete placement, including proposed equipment and
procedures for delivering concrete to drilled shaft, placement of concrete into
shaft including initial placement and raising of tremie or pump linenduri
placement, size of tremie and pump lines, and operational procedures for
pumping.

12.The method to be used to form a horizontal construction joint during
concrete placement.

13. When applicable, a description of the material to be used to
temporarily lackfill a drilled shaft excavation hole during a stoppage of the
excavation operation, as well as the method used to place and remove the
material.

14. Details of procedures to prevent loss of slurry or concrete into
waterways, sewers, and other areasetpiotected.

15.Details of proposed excavation and concrete placement contingency
plans, including a list of equipment or materials required.

16. Describe the method and materials that will be used to fill or
eliminate all voids below the top of shaftlwetn the plan shaft diameter and
excavated shaft diameter, or between the shaft casing and surrounding soll, if
permanent casing is specified.

17. Details of any required load tests including equipment,
instrumentation, procedures, calibration data fdreéqaipment, calculations,
drawings, and identifying engineering consultants necessary to perform the
work.

18. Details and procedures for protecting existing structures, utilities,
roadways, and other facilities during drilled shaft installation.

19. Othe information required by the plans or specified herein.
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The engineer will accept or reject the Drilled Shaft Installation Plan
submittal within 10wvorking days after receipt.

Propose any significant updates or modifications to the Drilled Shaft
Installaton Plan to the engineer and if accepted, modify the plan. The
engineer will accept or reject the modified Drilled Shaft Installation Plan
submittal within 10wvorking days after receipt.

803.03.3 Experience and Personnel: The engineer will accept or
reject the Exprience and Personnel submittal withinvi@rking days after
receipt. Wor k shall not be started o
experience and field personnel are accepted by the engineer. The engineer
may suspend drilled shaft constructidnthe contractor substitutes field
personnel without prior acceptance by the engineer. The contractor shall be
fully liable for the additional costs resulting from the suspension of work, and
no adjustments in contract time resulting from such suspewisioork will be
allowed.

803.03.3.1 Supervisors and Drilling Operators: At least two
weeks prior to the start of drilled shaft construction, submit to the engineer for
acceptance four copies of a list identifying thestte supervisors and drill rig
operators assiged to the project. The list shall contain a detailed summary of
each i ndividual 6s experience in drill e
placement of assembled reinforcing cages and concrete in drilled shafts.

On-site supervisors shall have a mimim of two years of experience in
supervising construction of drilled shafts for foundations of similar size
(diameter and depth) and difficulty as those shown on the plans, and similar
geotechnical conditions to those described in the geotechnical boiihgs
work experience shall consist of direct supervisory responsibility for the on
site drilled shaft construction operations. Project management level positions
indirectly supervising osite drilled shaft construction operations are not
acceptable fothis experience requirement.

Drill rig operators shall have a minimum of one year experience in
construction of drilled shatfts.

803.03.3.2 Testing Consultant: Use an experienced independent
test organization that has been accepted by the engineer prior to testing.
Perform all CSL testing and analyses under the supervision of a registered
professional engineer in Louisiana. A minimum of three years of experience in
field testing and analyses of CSL test results is required for the consultant.

803.03.4 Shaft Construction Logs: Prepare the following logs
documenting each shaft construction activity as follows: Subsurface
Investigation, Casing, Shaft Excavation, Slurry, and Concrete Placement. The
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logs shall fully document the work performed with reference to the date, time,
and casing/excavation elevation. Each log shall be signed by an authorized
representative of the contractor and t
to the engineer within 2dours of completion of the corresponding activity.
Use standard log formsrqvided by the Department unless otherwise
allowedby theengineer
803.03.4.1 Subsurface Investigation Log: Include the associated
boring log(s) and cone penetrometer test(s) (CPT) nearest the shaft. These logs
may be taken from the plans or performed by the coiara
803.03.4.2 Casing Log: Include at least the following information
for temporary or permanent casing:
A Shaft identification number and location;
A Diameter and wall thickness of the casing;
A Dimensions of casing reinforcement;
A Top and bottom elevations of the cagin
A Method and equipment used for casing installation; and
A Any problems encountered during casing installation.
803.03.4.3 Shaft Excavation Log: Include at least the following
information:
Shaft identification number
Location and surface elevation of the shaft
Desciption and approximatep and bottom elevation of eashil or
rock material encountergd
Seepage or groundwater conditipns
Type and dimensions of tools and equipment used, and any changes to
the tools and equipment
Any problems encountergd
Elevationof any changes in the shaft diameter
Method used for bottom cleaning astuhft bottom inspectigrand
Final bottom elevation of the shaft
803.03.4.4 Slurry Log: Include at least the following information:
Shaft identification number;
Location;
Type of slurry used;
Slurry test results; and
Any problems encountered.
803.03.4.5 Concrete Placement Log: Include at least the
following information:
A Concrete mix used;

ToTo o ToPo DoToPoTo Do o o Do I
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Time of start and end of concrete placement;
Volume and start/end time for each truck load placed,;
Concrete test redts;
Concrete surface elevation and responding tremie tip elevation
periodically during concrete placement; and
Concrete yield plot (volume versus concrete elevation, actual and
theoretical).
803.03.5 Testing Reports:

803.03.5.1 Integrity Test Report: Provide as one doment both
the CSL and the Noedestructive Testing (NDT) results, along with all Shaft
Construction Logs for the tested shaft. Testing results shall be in accordance
with 803.05.11.

803.03.5.2 Load Test Report: Provide as one document the Load
Test results, Integigit Test Report(s), and Shaft Construction Logs for the
tested shaft. Testing results shall be in accordance8@&105.12.

o Too To o To

803.04 DRILLED SHAFT PRECONSTRUCTION CONFERENCE. At
least seven calendar days prior to beginning shaft construction, hold a drilled
shaft preconstruction conference to discuss the accepueited Shaft
InstallationPlan. If using polymer slurry, the frequency of scheduled site
visits by the slurry manufacturero6s
Those attending shall include personnehided in the Experience and
Personnel submittal and the slurry
If key personnel change, or if significant revision of the accepted Drilled
Shatft Installation Plan is proposed, an additional conference may beetequi
before remaining shaft construction operations are performed.

803.05 CONSTRUCTION REQUIREMENTS.

803.05.1 Drilled Shaft Excavation: Drilling equipment shall have
adequate capacity, including power, torque, and down thrust, to excavate the
maximum plan diameter to a pid of 2Gfoot or 20percent beyond the
maximum plan shaft depth, whichever is greater. Excavate to the required
depth shown on the plans or as directed by the engineer. Conduct excavation
in a continuous operation until completing shaft excavation p¢xoepauses
and stops as noted, using accepted equipment capable of excavating through
the type of material expected. Provide temporary casing at the site in sufficient
quantities to meet the needs of the anticipated construction method.

Interruptions ér casing splicing and removal of obstructions will be
considered as pauses and will be allowed. Other interruptions will be
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considered stops. In all instances, protect the excavation against sidewall
instability.

If using slurry to protect shaft excai@t, maintain the minimum level of
slurry throughout interruptions in shaft excavation operations. Recondition the
slurry to the required properties prior to recommencing shaft excavation
operations.

Sidewall ovefreaming is required when the time for Bhexcavation
exceeds 36Gours. Shaft excavation time is measured from the beginning of
excavation, or excavation below the casing when casing is used, to the start of
concrete placement.

Sidewall ovefrreaming is required when the engineer determines the
excavation has softened due to the excavation methods, swelled due to delays
in the start of concrete placement, or degraded because of slurry cake buildup.

Sidewall overreaming and extending the excavation is required if slurry is
in contact with the badm 5feet of the excavation for more than Haurs.
Extend the excavation until undisturbed material is reached.

Overreaming diameter shall be a minimum ah&h and a maximum of
6 inches greater than plan diameter. Gneaxming may be accomplishedhvi
a grooving tool, overeaming bucket, or other equipment accepted by the
engineer.

The contractor shall bear all costs associated with sidewal @aening,
overdrilling, and related additional drilled shaft concrete. Construct drilled
shafts afteplacement of embankment fill unless otherwise shown on the plans.
Drilled shafts installed prior to completion of embankment fill shall not be
capped until the fill has been placed to the bottom of cap elevation.

803.05.2 Drilled Shaft Excavation Protection Methods: Protect
excavation from wall caving and bottom heave. Prevent soil adjacent to the
drilled shaft from being disturbed throughout the full length of the shaft.
Disturbed soil is defined as soil which its geotechnical properties have been
changed fronthose of the original ksitu soil.

Demonstrate to the satisfaction of the engineer that stable conditions are
being maintained. If the engineer determines that stable conditions are not
being maintained, immediately take action to stabilize the shafomi a
revised Drilled Shaft Installation Plan which addresses the problem and
prevents future instability. Do not continue with drilled shaft construction
until the damage which has already occurred has been repan@dhe
engi neer 0s arevised ptilledrSbaé Instaflation Rlan has been
received.

Protect excavation with one or more of the following methods.
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803.05.2.1 Temporary Casing: If casing is adequately sealed into
competent soils such that water cannot enter the excavation, excavation may
proceed in soils below the water table provided the water level within the
casing does not rise or exhibit flow. As the temporary casing is withdrawn, a
sufficient head of fluid concrete must be maintained to ensure that water or
slurry outside the temporamgasing will not breach the column of freshly
placed concrete.

Casing extraction shall be at a slow, uniform rate with the pull in line with
the shaft axis. Movement of casing shall not deform reinforcing steel cage.
The reinforcing steel cage shall méet tolerances as specifiedd83.05.10.

Remove all temporary casing from the excavation as completing concrete
placement, unless permission has been received from the engineer to leave
specified temporary casing in place.

Drilled shaft casing installedy rotating or oscillating methods shall be
equipped with cutting teeth or a cutting shoe. Use of rotating or oscillating
casing methods shall be in accordance with the equipment and procedures
shown in the accepted Drilled Shaft Installation Plan.

803.05.2.2 Permanent Casing: Drive casing to the specified tip
elevation and excavate. Vibratory hammer is not allowed. If tip elevation
cannot be reached, excavate and advance casing until reaching the specified tip
elevation. After the casing has been filled withaete, fill all void space
between the casing and drilled shaft excavation with a granular material
meeting the requirements 903.09.

Remove upper portion of permanent casing to the top elevation of the
drilled shaft or as specified. For drilled shaftsstructed within a permanent
body of water, remove upper portion of permanent casing to the low water
elevation, unless otherwise specified.

803.05.2.3 Slurry: Maintain stability during drilled shaft excavation
and concrete placement operations. Maintain eqdchlater pressure on the
sides and base of the drilled shaft excavation when encountering or
anticipating groundwater based on the available subsurface data. If water
exists in amounts greater thaim8hes in depth or enters at a rate of more than
12-inches per hour then the drilled shaft excavation must be filled with slurry
to at least the level specified803.05.2.3.2 and concrete placed by tremie.

803.05.2.3.1 Slurry Technical Assistance: The

manufacturerds representatiwe shall pr
present at the site prior to polymer =
representative shall remain at the site during the construction and
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completion of a minimum of one drilled shaft to adjust the slurry mix to the
specific site conditions.

Afterthemanf act urer 6s representative I s n
contractoros employee trained iIin the u
throughout the remainder of shaft slurry operations for this project to perform
the duties specified above.

803.05.2.3.2 Minimum Level of Slurry in the Excavation:
Maintain slurry level in the excavation to obtain hydrostatic equilibrium at a
height required to provide and maintain a stable hole, but no less thanh 5
above the water table or surface of surrounding wWetdy.

Maintain slurry level sufficiently above all unstable zones to prevent
bottom heave, caving or sloughing of those zones. Provide casing or other
means as necessary to meet these requirements.

803.05.2.3.3 Cleaning Slurry: Clean, recirculate, desand, or
replace the slurry, as needed, in order to maintain the required slurry
properties. Sand content will only be required to be within specified limits
immediately prior to concrete placement. Slurry properties outside the
specified ranges may result in risk€lsas unstable holes or lost tools.

803.05.2.3.4 Slurry Sampling, Testing, and Logging:
Mineral slurry and polymer slurry shall be mixed and thoroughly hydrated in
slurry tanks, lined ponds, or storage areas. Draw sample sets from the slurry
storage facility and tegshe samples for conformance with the appropriate
specified material properties before beginning slurry placement in the drilled
hole. A sample set shall be composed of samples taken -dtengict and
within two feet of the bottom of the storage area.

Sanple and test all slurry in the presence of the engineer. The date, time,
names of the persons sampling and testing the slurry, and the results of the
tests shall be recorded. Submit a copy of the slurry log to the engineer at the
completion of each dr#id shaft or when requested during the drilling
operation.

Take sample sets of all slurry, composed of samples taken -diengialt
and within two feet of the bottom of the drilled shaft, and test during drilling as
necessary to verify control of slurry pemties. As a minimum, take sample
sets of slurry and test at least once every four hours after beginning use during
each shaft construction.

Take and test sample sets of all slurry immediately prior to placing
concrete.

803.05.3 Obstructions: When obstructions arencountered, notify the
engineer promptly. An obstruction is defined as a specific object encountered
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during the drilled shaft excavation operation which prevents or hinders the
advance of the drilled shaft excavation. Obstructions include, but are not
limited to: logs, mafmade objects, and rocks. When efforts to excavate the
obstruction result in a significant reduction in the rate of advance, remove or
break up the obstruction. If blasting is required, submit a Blasting Plan to the
Chief Construcon Engineer for review and acceptance. Equipmentlostin the
excavation will not be considered an obstruction as defined above and shall be
promptly removed. Equipment removal and repair of excavation will be at no
additional cost or time to the Departme

803.05.4 Protection of Existing Structures: Control operations to
prevent damage to existing structures, utilities, roadways, and other facilities.
Preventive measures may include selecting construction methods and
procedures that will prevent excessive cgwi the drilled shaft excavation,
monitoring and controlling vibrations from driving of casing, sheeting, or
drilling of the shaft.

803.05.5 Drilled Shaft Excavation Inspection: Use appropriate
means, such as a cleanout bucket, air lift, or hydraulic pump to ttiea
bottom of the excavation of all drilled shafts. Limit sediment at excavation
base to a maximum of libches, with a minimum of 58ercent of the shaft
base less than Oibch of sediment just prior to concrete placement.

The drilled shaft excavatmowill be inspected for acceptance by the
engineer prior to proceeding with construction. The bottom of the excavated
drilled shaft shall be sounded with an airlift pipe, a tape with a heavy weight
attached to the end of the tape, a borehole camera isithl @ediment depth
measurement gauge, or other means acceptable to the engineer to determine
that the drilled shaft bottom meets contract requirements.

803.05.6 Assembly and Placement of Reinforcing Steel: Priorto
and during fabrication of the steel reinforcicage, support reinforcing bars
off the ground surface and protect from contamination of mud and other
deleterious materials. Rigidly brace reinforcing cage to retain its configuration
during handling and construction. Individual or loose bars will ot b
permitted. All intersections of vertical and horizontal bars must be tied. Show
bracing and any extra reinforcing steel required for fabrication of the cage on
details submitted with the Drilled Shaft Installation Plan.

Carefully position reinforcemensecurely fasten to provide minimum
clearances and ensure that no displacement of the reinforcing steel cage occurs
during placement of the concret@&he reinforcing steel cage shall meet the
tolerances as specified 803.05.10.
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Splicing of the reinforement cage during placement in the shaft excavation
will not be permitted unless shown on the plans or allowed by the engineer. If
the reinforcing cage is spliced during placement into the drilled shaft
excavation, the splice details and location of fiieas shall be in accordance
with the plans and the Drilled Shaft Installation Plan.

Securely hold steel reinforcing cage in position throughout the concrete
placement operation. Tie and support the reinforcing steel in the drilled shaft
so that the lod#on of the reinforcing steel will remain within allowable
tolerance. Use concrete spacers or other acceptableon@msive spacing
devices at sufficient intervals [near the bottom, the top, and at intervals not
exceeding 1@eet vertically] to ensure caentric spacing for the entire cage
length. The number of spacers required at each level will be one spacer for
each foot of excavation diameter, with a minimum of four spacers at each
level. The spacers shall be of adequate dimension to ensure aar apack
between the outside of the reinforcing cage and the side of the excavation
along the entire length of the drilled shaft as shown on the plans. The width of
the spacer shall be a minimum of liiihes. Acceptable feet (bottom
supports) made oflgstic or concrete shall be provided to ensure that the
bottom of the cage is maintained at the proper distance above the base of the
excavation unless the cage is suspended from a fixed base during concrete
placement.

Bracing steel which constricts thdenor of the reinforcing cage must be
removed after lifting the cage if free fall concrete or tremie methods of
concrete placement are to be used.

803.05.7 Assembly and Placement of Access Tubes: Install
access tubes meeting the requiremen®08f02.6 for the fili depth of all
shafts to permit access of CSL testing equipment, except as otherwise noted
herein. If, in the opinion of the engineer, the condition of the drilled shaft
excavation permits drilled shaft construction in the dry, the engineer may
specify hat CSL testing be omitted.

Clear access tubes of all debris before installing. Repair or replace
damaged access tubes prior to concrete placement.

The minimum number of access tubes installed shalas specified in
Table8035.
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Table 803-5
Drilled Shaft Access Tubes for CSL Testing

Shaft Diameter, D (Feet) Minimum Number of Access Tubes

D 03.5 3
3.5<D04.5 4
45<D 055 5
55<D 06.5 6
6.5<D 07.5 7
7.5<D 08.5 8
8.5<D 09.0 9
9.0 <D 010.0 10
10.0 <D 011.0 11
11.0<D 012.0 12

Fit the tubes with a watertighttreaded or welded end cap the bottom
and a removabl#nreadedap on the topUse watertight threaded or welded
splices. Place he access tubes around the drilled shaft, inside the spiral or
hoop reinforcementand 3-inchesclear of the vertical reinforcement, at a
uniform spacing measured along the circle passing through the centers of the
access tubes. If these minimums cannot be met due to close spacing of the
vertical reinforcement, themundle the access hes with the vertical
reinforcement.

The engineer may allow the tubes to be installed on the outside of the cage
if the access tubes haa minimum concrete cover oirfhesand bumpers are
installed on the outside of the cage to prevent tubes fromdreisiged. Install
the tubes in a symmetric pattern with tubes equally spaced around the
perimeter of the cage and parallel to the plan axis of the shaft. Fasten the tubes
to the reinforcement cage amaximum of oot intervals or as directed by
the engneer. ThreadedJ-bolts may be used to attach tubes to the rebar cage.
Extend the tubes the shaft bottom and at leastd®t above the shaft top. If
the shaft top is subsude, extend the tubes at leadiodt above the ground
and water surfase Do not damage the tubes during reinforcement installation
operations Avoid pulling or displacing the cage after concrete has begun to
set. Within two hoursof concrete placement, fill the access tubes with clean
water and cap or seal the tube tops tpka# debris. Water shall remain in
the access tubes at all times until all CSL testing for that shaft is complete.
Remove caps or plugs from tubes after concrete placement so as not to apply
excess torque, hammering, or other stresses which could thredbond
between the access tubes and the concrete. The contractor shall be responsible
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for all delays arising from data quality issues due to improper installation or
treatment of the CSL access tubes.

803.05.8 Concrete Placement, Curing, and Protection:
Commene concrete placement as soon as possible after completion of drilled
shaft excavation and inspection by the engineer. Immediately prior to
commencing concrete placement, the drilled shaft excavation and the
properties of the slurry (if used) shall confoim803.02. Continue concrete
placement in one operation to the top of the drilled shatft.

Unless approved otherwise by the engineer, the elapsed time from
beginning to completion of concrete placement in the drilled shaft shall not
exceed two hours for dled shafts 5foot in diameter or less. The minimum
concrete placement rate for drilled shafts larger thHamo&n diameter shall be
30cubic yards per hour.

The engineer may allow an extension of the concrete placement time if the
contractor adequatedemonstrates by trial mix and slump loss tests that the
slump of the concrete will beidches or greater during the entire time of
concrete placement during the longer placement time.

If water is not present (a dry shaft), the concrete shall be dephtisibeigh
the center of the reinforcement cage by a method which prevents segregation
of aggregates. If concrete is placed by free fall method, minimum clear
opening shall be 2#ches in diameter and use a centering device such that the
freefall is verical down the center of the drilled shaft without hitting the sides,
the steel reinforcing bars, or the steel reinforcing bar cage bracing. Reduce the
rate of concrete placement or reduce the height of free fall as directed by the
engineer if the concretdrikes the reinforcing cage or sidewall.

The elapsed time for concrete placement shall not exceed the time limit
defined in the accepted Drilled Shaft Installation Plan and demonstrated by a
successful technique shaft or test shaft. The concrete placéme shall
commence at the mixing of the concrete and extend through the completion of
placement of the concrete in the drilled shaft excavation, including removal of
any temporary casing. For wet placement methods, the placement time shall
start at tle batching of the initial load of concrete to be placed in the shatft.
Prior to concrete placement, provide test results of both a trial mix and a slump
loss test conducted by an accepted testing laboratory using accepted methods
to demonstrate that thermmete meets this defined placement time lifhile
concrete mix shallexhibit slump values and limitations conforming
t0 803.02.1. The trial mix and slump loss tests shall be conducted at ambient
temperatures appropriate for site conditions. Ambienpe&rature at the time

575



of concrete placement will not be greater than the ambient temperature at the
time of the concrete trial mix and slump loss test.

Admixtures such as midrange water reducers, plasticizers, and retarders
may be used and shall conformli@®11.02 and be included in the concrete mix
design and detailed in the Drilled Shatft Installation Plan. After accepting for
use, adjust all admixtures for the conditions encountered on the job so the
concrete remains in a workable plastic state througheuwefined placement
time limit.

Throughout concrete placement operations, the discharge end of the tremie
shall remain submerged in the concrete at ledsbtband the tremie shall
always contain enough concrete to prevent water from entering. ftieto
placement shall be continuous until work completion, resulting in a seamless,
uniform shaft. If the concrete placement operation is interrupted, the engineer
may require core drilling or other tests to verify that the drilled shaft contains
no voids or horizontal joints. If testing reveals voids or joints, repair them or
replace the drilled shaft at no expense to the Department.

Before placing fresh concrete against concrete deposited in water or slurry
(construction joint), remove all scum, laita loose gravel, and sediment on
the surface of the previously placed concrete.

Complete a concrete yield plot for each wet shaft poured by tremie
methods. Submit this yield plot to the engineer in accordance30&103.4.
Casing installations or drédd shaft excavations are not to be performed within
a clear distance of three diameters of a newly poured shaft witlhiow2dof
concrete placement and only after the concrete has reached a minimum
compressive strength of 18086i.

803.05.9 Tremies: A gravity tremie shall have a hopper at the top that
empties into a watertight tube at leastitibhes in diameter. If using a
concrete pump in lieu of the tremie, use a watertight rigid pump line with a
minimum diameter of fhches and all requirements specifiedeiepply.

Mark tremie clearly at one foot increments. The discharge end of the
tremie tube shall include a device to seal out water while the tube is first filled
with concrete. |l n | i eu of pl usgedalorat
fipi g 0 e@aged m the hopper prior to concrete placement which moves
through the tremie when pushed by the concrete, forcing water or slurry from
the tremie pipe. A plug or pig is a flexible device which fills the entire cross
section of the tremie tube and ates an impermeable separation between the
concrete in the tremie and the slurry. When placing a plug or pig at the top of
the tremie it shall be inserted after the tremie is placed in the wet excavation
and before charging the tremie with concrete. Gdittom of the tremie shall
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be placed slightly off the bottom of the excavation to allow the plug or pig to
pass out of the tremie.

The hopper and tubes shall not contain aluminum parts that will have
contact with the concrete. The inside and outsidesesfaf the tubes shall be
clean and smooth to allow both flow of concrete and the unimpeded
withdrawal of the tube during concrete placement.

803.05.10 Drilled Shaft Construction Tolerances: Construct shaft
excavations so that the top center of the poured sh&fr@spect to the plan
location is within the horizontal tolerances shown in T&0I&6.

Table 803-6
Horizontal Tolerances

Shaft Diameter, D (Feet) Tolerance (Inches)

Multi Shaft Foundations

DO 2

2<D<5

D O 5

Single Shaft Column

w|®¥|o | |w |

All shaft diameters

Drilled shafts in soil shall be within 1fgercent of plumb. Plumbness will
be measured from the top of poured shaft elevation or mudline, whichever is
lower.

During excavation the shaft, make frequent checks on the plumbness,
alignment, and dimensions of the shaft. Correct any deviation exceeding the
allowable tolerances with a procedure accepted by the engineer.

Check elevation of the top of the steel cage before and @é#eing
concrete. If the upward displacement ofriiaforcing cage exceedsrithes
or if the downward displacement exceedméhes the drilled shaft will be
considered defective. Make corrections to the satisfaction efigieeer. No
additional dilled shafts shall be constructed until dzmtractor has modified
thereinforcingcage support in a manner satisfactory toetigineer.

When the shaft reinforcing cage for a single column is to be tied directly to
the column steel, the reinforcing caslall be concentric with the drilled shaft
excavation within a horizontal tolerance of théh. On all other shafts, the
reinforcing cage shall be concentric with the drilled shaft excavation within a
horizontal tolerance of 1ihches.

The top elevatin of the completed drilled shaft shall have a tolerance of
plus or minus 2nches.
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Tolerances for casings shall be in accordance with American Pipe Institute
tolerances applicable to regular steel pipe.

Drilled shaft excavations and completed shafts nositacted within the
required tolerances will be considered defective. Correct all defective shafts to
the satisfaction of the engineer. Materials and work necessary, including
engineering analysis and redesign, to complete corrections fof-talerarce
shafts shall be furnished without either cost or time to the Department.
Redesign drawings and computations shall be sealed and signed by a registered
Professional Engineer licensed in Louisiana.

803.05.11 Integrity Testing:

803.05.11.1 Crosshole Sonic Log Testing: Use Crashole Sonic
Log (CSL) testing to aid in identifying anomalies in shaft concrete by
measuring ultrasonic pulse travel time from a signal source in one access tube
to a receiver in another access tube. CSL testing will be used to determine
integrity accepnce of the shaft.

803.05.11.1.1 Testing Schedule: Perform testing after shaft

concrete has cured at leasthtgirs. Additional curing time prior to testing
may be required if the shaft concrete contains admixtures, such as set retarding
admixture or water reducing makture. The additional curing time prior to
testing required under these circumstances shall not be grounds for additional
compensation or extension of contract time. No subsequent construction shall
be performed on the completed shaft until shaft decep by the engineer.

Complete CSL tests for technique shafts and test shafts within five calendar
days of concrete placement.

Complete CSL tests for production shafts withinca®endar days of
concrete placement.

During the development of the CSL tegtischedule, consider the CSL
testing time constraints and the shaft production schedule.

803.05.11.1.2 Testing Equipment: The CSL test equipment
shall be capable of performing the following functions and conform to
ASTM D6760:

A Displaying individual CSL records, recontdj CSL data, and analyzing

receiver responses.

Printing of CSL logs.

Testing in 1.5nch minimum I.D. access tubes.

Generating an ultrasonic voltage pulse to excite the source with a
synchronized triggering system to start the recording system.
Measuring ad recording the depths of CSL probes at the time signals
are recorded.

To o I Io

578



A Filtering/amplifying signals.
803.05.11.1.3 Testing Procedures: Use the submitted and
accepted testing consultant to perform CSL testing. Provide testing consultant
with the shaft construction logtlse CSL testing on all production shatfts,
technique shafts, and test shafts when any of the following conditions occur:
placingshaftconcrete through slurrysingfull-length casing; omgs required
by the engineer.

Prior to performingCSL testing opeations, remove concrete at the top of
the drilled shaft down to sound concrete.

Inspect access tubes after placing shaft concrete and before beginning the
CSLtesting. Each access tube that the test probe cannot pass through shall be
replaced aho additonal cost to the Departmewith a 2inch diameter hole
cored through the concrete for the entire length of the shaft. Unless directed
otherwise by thengineer, cored holeall be located approximatelyibches
inside thedrilled shaftreinforcement ad shall not damage the reinforcement.
Descriptions of inclusions and voids in cored holes shall be logged and a copy
of the log shall be submitted to tbegineer. Findings from cored holes shall
be preserved, identified as to location, and made alaflaanspection by the
engineer.

As a minimum, test all perimeter tube pairs and major diagonal tube pairs.
If a possible defect is found, conduct CSL testing between additional pairs of
tubes as determined by the testing consultant. No wedtliaiitake place in
the general vicinity during CSL testing operations.

Perform CSL tests with the source and receiver probes in the same
horizontal plane unless test results indicate potential defects in which case the
guestionable zone may be further evaluatgd angled tests consisting of the
source and receiver vertically offset in the accedsedu Make CSL
measurements atiBchdepth intervals Starting from the bottom of the tubes,
pull the probes simultaneously over a depth measuring device.

803.05.11.2 Non-destructive Testing: Non-destructive testing,
other than CSL, shall be performed in accordance with the plans and
specifications.

803.05.11.3 Reporting Results: Submit Integrity Test results to
the engineer for preliminary review and comment within seven calendar days
after the Integrity Test.

The final Integrity Test results shall bsealed,signed and datedby a
Professional Engineer licensed in Louisi@niar to inclusion in the Integrity
Test Report Submit the final Integrity Test Report in accordance
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with 803.(8.5 to the engineer withir21 calendardays after completion of
Integrity Test.

803.05.11.3.1 CSL Test Results: Test results shall contain at
least the following:

A Project name and number

A Shaft identification number and locatjon

A Date of testing

A Description of shaft inatlation and/or construction methods

A Description of the shaft details, dimensions, elevations, areas, materials,
shaft age at time of CSL testing (days from congiteement to CSL
testing), etc;

A CSL logs for each tube pair tested with analyses ofrthi@li pulse
arrival time versus depth and pellsnergy/amplitude versus depth;

A Waterfall diagrams

A All measurements used to compute the sensor elevations in the tubes
relative to the shaft

A CSL tube numbers tested, test length, average compressionyelodit

a description of anomalies detected. Include with each CSL anomaly
description the CSL tube number, depth below top of concrete, percent
concrete wave speed reduction, and recommended concrete condition
rating
A CSL logs for each tube pair tested wiainy defect zones indicated on
the logs and discuss in the test report as appropriate
A Discussion of test results and recommendationsclude shaft
construction log information, as it affects test results and
recommendations;
A Results and output of anpayses inherent to the test method
A Electronic data files if applicabland,
A All additional pertinent information.
803.05.11.3.2 Non-Destructive Test Results: Test results
shall contain at least the following:
Projectname and number;
Shaft identification number ardcation;
Date of testing;
Description ofshaftinstallation and/or construction methods
Description of the shaft detaidimensions, elevations, areasgterials,
etc;
Instrumentation, test procedures, and data collection;

To o o T Do I
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A Discussion oftest resultsand recommendations Include shaft
construction log information as it affects test results and
recommendations;

A Results and output of any analyses inherent to the test method

A Electronic data files if applicablend,

A All additional pertinent information.

803.05.12 Load Test: Install test shafts to the same dimensions, details,
and elevations shown on the plans; install using the same equipment and
installation procedures proposed for installation of the production drilled
shatfts.

If the equipment or procedures charfigkowing the completion of load
testing, install additional test shafts and conduct additional load tests as
directed by the engineer at no additional cost to the Department.

All load testing shall be completed and the results evaluated by the engineer
before installing any production drilled shafts.

803.05.12.1 Test Shaft: Test shafts are shafts constructed in
advance of permanent shafts for purposes of determining shaft length by load
testing. Test shafts shall be long enough to be drilled, if necessaryfott 15
below the plan tip elevation of the nearest permanent shaft. Test shaft length
shall be long enough to allow for all testing to be performed.

803.05.12.2 Static Load Test: Static load tests shall be performed
in accordance with the procedures specified in ASTMA43, Procedurd:
Quick Test, with the following exceptions:

Apply the load in 2@qual increments or as directed. Hold each load
increment for a period of five minutes. Load test shaft to failure or until
reaching the specified maximum test load showtherplans. The test shaft
will be considered to have failed when continuous jacking is required and
continuous shaft movement is measured. Unless otherwise directed, maintain
load until the gross settlement has reachedrBent of the maximum shaft
diameter. After the plunging load and failure deformation have been achieved,
allow the loading system to equalize until shaft movement and variations in
jack pressure have ceased.

Remove load in decrements of approximatelyp@ftrent of the maximum
load plaed on the test shaft. Record gross settlement and load readings five
minutes after reaching each unloading load decrement. Record the final
recovery of the unloaded test shaft until movement is essentially complete for a
period up to 30ninutes.

803.05.12.2.1 Hydraulic Jack: Calibrate the entire hydraulic
system for all stages of loading and unloading through an accepted
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independent calibration service. Furnish a certified laboratory report of the
calibration tests to the engineer. Perform calibration no more3ihdays
prior to load test commencement. After the system is calibrated, no
replacement parts will be permitted (except the pump) without recalibration of
the system.
803.05.12.2.2 Displacement Instrumentation: Furnish

Instrumentation to monitor the gross displacemeatlings at the shaft head
during load testing. The instrumentation shall consist of three independent dial
or electronic readout gauges capable of measuring displacement to a precision
of £0.00linch, with a minimum travel range ofidches or 1%ercem of
maximum shaft diameter, whichever is greater. Provide smooth bearing
surfaces perpendicular to the direction of the gauge stem travel for each gauge.

803.05.12.3 High-Strain Dynamic and Force Pulse (Rapid)
Load Tests: High-Strain Dynamic tests shall be perfona accordance
with the procedures specified in ASTIM945. The HigkStrain Dynamic
load test is imposed by the impact of a falling mass which typically has a
weight of1 to 2percent of the maximum test load.

Force Pulse (Rapid) tests shall be performmediccordance with the
procedures specified in ASTM7383. Two alternative procedures are
provided: ProcedurA uses a combustion gas pressure apparatus to produce
the required axial compressive force pulse. Procdfluses a cushioned drop
mass appatas to produce the required axial compressive force pulse. Either
procedure will be acceptable.

803.05.12.3.1 Preparation: Notify the engineering consultant of
the requirement for a load test at leastid@s in advance of each test. Perform
site and shaft preparatiavithout damaging the instrumentation or cables. Cut
and/or clean the surface of the shaft down to design or test elevation. The top
of the shaft shall be smooth and level.

803.05.12.3.2 Procedure: Perform load testing on cast-place
shafts no sooner than severyslafter completion, or once the shaft has
achieved the design concrete compressive strength as determined by cylinder
compression tests. Complete load test by applying one or more loading cycles
to mobilize shaft ultimate resistance or until a load etquat in excess of the
required nominal resistance is reached.

803.05.12.4 Bi-Directional Load Cell Test: Install load cells and
load test instrumentation in accordance with thalit@ctional load cell
supplier recommendations, instructions, and procedure maasalscepted
by the engineer.
The bidirectional load cells shall be capable of expanding to not less than
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6 inches while maintaining the applied test load.

Coordinate with the load cell supplier to determine and/or verify all
required equipment, materiatgjantities, procedures, and all other applicable
items necessary to complete the load testing shown on the plans.

Furnish an acceptable pressurized gas source, a hydraulic pump, hydraulic
lines, calibrated hydraulic gauge, aall other equipment and maia
necessaryor performng the load tests. Furnish fresh potable water from an
accepted source to form the hydraulic fluid used to pressurizedirettional
load cells.

Furnish, install, and monitor vibrating wire strain gauges as shown on the
plars. Place the strain gauges in pairs on opposite sides of the reinforcing cage
at the elevations shown on the plans.

Attach two Linear Variable Differential Transformer (LVDT) vibrating
wire displacement gauges to each load cell to monitor the expanglon an
contraction of the load cell. In addition, mount two LVDT gauges on an
independent reference beam and set on opposite sides of the top of the test
shaft to monitor axial shaft displacement.

Set two telltale rods on the top of each load cell to momigdisplacement
of the top of the load cell. The telltale shall consist of a OiB&® diameter
stainless steel rod, greased for reducing friction and corrosion, and placed
inside a constant 0.7i6ch inside diameter pipe. Individual sections of
telltales shall be joint coupled flush so that each rod is of uniform diameter
throughout its length.

Furnish a portable computer and electronic logging equipment to
simultaneously monitor all instrumentation at time intervals designated by the
engineer.

Assembldhe load cells, piping, and other attachments and make ready for
installation in accordance with the requirements of thditectional load cell
supplier and the following:

Weld steel top and bottom bearing plates to the load cells. Provide holes
through the bearing plates, as appropriate, to facilitate placement of tremie
concrete;

Coat the upper surface of the bottom steel bearing plate with grease prior to
installation into the shaft, to prevent concrete bonding with the bottom plate;

Attach the loadcells and plate assembly to the reinforcement cage.
Securely fasten all hydraulic hoses, telltale casing, slip joints, etc. to the
reinforcing cage. Prior to installation into the drilled shaft excavation, protect
the top of piping to keep dirt, conceebr other deleterious materials from
entering the piping; and,
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Limit deflection of the cage to a maximum ofe&t between pick points
while lifting the cage from the horizontal position to vertical. Provide
additional support, bracing, strong backs, &tenaintain deflection within the
specified limit.

For each load test, place the load in incrementgpeféent of the estimated
maximum test load shown on the plans, or until the nominal resistance load, as
indicated by the instruments, is approacloedo the maximum capacity of the
load cell, whichever occurs first. Unless the maximum capacity of the load
cell has been reached, apply increments ofp2r6ent of the estimated
maximum test load until the limiting load is attained, or the drilledtsbpf
displacement reachesr&hes, or to the maximum extension of the load cell;

When the load cell will be used for a subsequent loading stage, the engineer
may interrupt the loading sequence at a load cell opening of approximately
3inches, or less. BIntain each load increment for a minimum period of five
minutes, with complete sets of readings obtained and recorded from all gauges
and instruments at one, two, and five minutes after application of the load
increment. Apply each increment of load witthe minimum length of time
practical and take instrument system readings immediately. Itis intended that
the addition of a load increment and the completion of the instrument system
readings shall be completed witlirio 15 minutes. The engineer malect to
hold the maximum applied load for up to one hour. The load shall be removed
in decrements of about J@rcent of the maximum test load. Remove each
decrement of load within the minimum length of time practical and take
instrument system readisgmmediately. It is intended that the removal of a
load decrement and the completion of the instrument system readings shall be
completed withirb to 15minutes. The engineer may also require a reloading
cycle of ten loading increments and five unlogdilecrements. Record final
recovery of the drilled shaft for a period up to one hour after the last unload
interval.

After completion of the load test to the satisfaction of the engineer, and
when authorized in writing by the engineer, flush all hydrétdid from the
bi-directional load cells and hydraulic lines, and replace with sshank neat
grout in accordance with the accepted Drilled Shaft Installation Plan
and803.02.7. Grout all voids remaining outside the load cells after completion
of theload test, in accordance wig93.02.7.
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803.05.12.5 Reporting Results: Submit load test results to the
Engineer for preliminary review and comment within four working days after
the load test.

The final load test results shall ks®aled,signed and dated by a
Profesional Engineer licensed in Louisigmaor to inclusion in the Load Test
Report Submit to the engineer thmél Load Test Report within 2dalendar
days after completion of load test accordance witB03.03.5.

803.05.12.5.1 Static Load Test: Load test results slfi contain
at least the following:

A Projectname and number;

A Test shaft identification number and location;

Date of testing;
Description of installation and/or construction methods
Description of the test shaft detaildimensions,elevations, areas,
weights, etc;
Instrumentation, test procedures, and data collection;
Discussion of test results and recommendations
Results and output of any analyses inherent to the test method
Top ofshaftload vs. deflection curve for each test
Nominal resistance ahdt;
Electronic data filesf applicable and,
A All additional pertinent information.
803.05.12.5.2 High-Strain Dynamic and Force Pulse
(Rapid) Load Tests: Load test results shall contain at least the following:
Projectname and number;
Test shaft identification numband location;
Date of testing;
Description of installation and/or construction methods
Description of the test shaft detaidimensions,elevations, areas,
weights, etc;
Instrumentation, test procedures, and data collection;
Discussion of test results @dnecommendations
Results and output of any analyses inherent to the test method
Top ofshaftload vs. deflection curve for each test
Nominal resistance ahatft;
Electronic data files (PDA.WO01 formatthers if applicable)and,
All additional pertinehinformation.
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803.05.12.5.3 Bi-Directional Load Cell Test: Load test results
shall contain at least the following:

A Projectname and number;

A Test shaft identification number and location;

A Date of testing;

A Description of installation and/or construction methods

A Descrigiion of the test shaft detailslimensions,elevations, areas,
weights, etc;

Instrumentation, test procedures, and data collection;

Discussion of test results and recommendations

Tables presenting all instrumentation data;

Plots of load versus displacemémp and down) for each load cell level
and for each stage of the test;

Plots of load along the length of the drilled shaft determined from the
strain gauge data for at least&tplied load increments;

Summary of unit side resistance along the lengthedlrilled shaft and
end bearing resistance;

Plots of creep displacement for each load increment;

Plot of equivalent tof-shaft displacement for the test shaft, developed
from the load test data; and,

A All additional pertinent information.

803.05.13 Loading Permanent Shaft: When loading a permanent
shaft, conduct the loading in accordance with the procedure given
in 803.05.12, except the test load shall be as directed by the engineer.

803.05.14 Technique Shaft: Demonstrate the adequacy of methods,
techniques, and equipmeny successfully constructing a technique shaft in
accordance with the requirements. Position the technique shaft at location
shown on the plans, but no less than a clear distance of three drilled shaft
diameters from the closest production shaft. Cansthe technique shaft to
the maximum diameter and maximum depth of any production drilled shaft
shown on the plans. Reinforce the technique shaft with the same
reinforcement as the corresponding size production shaft. Complete the
technique shaft andbtain acceptance by the engineer prior to initiating
installation of the load test shafts and production drilled shafts. Failure to
demonstrate to the engineer the adequacy of methods and equipment shall be
reason for the engineer to require alterationsquipment and/or method to
eliminate unsatisfactory results. Any additional technique shaft requiring
demonstration of the adequacy of altered methods or construction equipment
will be at no additional cost to the Department. Once acceptance has been
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given by the engineer to construct production drilled shafts, no changes will be
permitted in the methods or equipment used to construct the satisfactory
technique shaft without the written acceptance of the engineer, which may
require additional techniqushafts or load tests.

The technique shaft will be used by the engineer to determine if the
contractor cancontrol dimensions and alignment of excavations within
tolerance; install casing anémove temporary casingeal the casing into
impervious materig; control the size of the excavation under caving
conditions by the use of a mineral, polymer slurry, or by other meapgrly
clean the completed drilled shaft excavaticonstruct drilled shafts in open
water areadiandle and install reinforcingages; satisfactorily place concrete
meeting the sifications within the prescribed time limit; as8atisfactorily
execute any other necessary construction operation.

Cut off technique shaft as directed by the engineer, but no les2 fihain
below finished grade and leave in place after receiving written authorization
from the engineer. For navigable waterways comply WiXh.09. For other
waterways, remove shaft td@ot below mudline or as directed.

803.05.15 Evaluation and Shaft Acceptance: Drilled shaft
construction may continue prior to acceptance of the previous shatft if, in the
opinion of the engineer, the contractor is constructing the shafts in accordance
with the Drilled Shaft Installation Plan and the construction methods are
satisfactory.

The engineer will evaluate the Integrity Test Reports and determine
whether the drilled shaft construction method produces acceptable shafts.
Allow five working days for the evaluation to be conducted after receipt of an
acceptable Integrity Test report. Integtiésting should indicate the presence
of irregularities such as poor quality concrete, voids, honeysoani soil
intrusions. Report all defects indicated by the testing tcetigegneer and
conduct further tests as required to evaluate the extent bf defects.
Conduct additional CSL measurements between all tube pair combinations in
any drilled shafts that have velocity reductions greater thape&nt
Provide CSL data andB tomography analysis of all CSL data in the event
velocity reductions ggater than 2@ercent are detected. Additional
nondestructive testing to determine extent of defects or to determine if tube
debonding has occurred shall be at no cost to the Departmentenfjiheer
determines that the drilled shaft is acceptableetaon favorable testing
results, the shaft is acceptable.
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After completingintegrity testing and the enginebasissues, written
acceptance of the shaft, dewater and grout the access tkbesdation
construction involving the shaft may continue.

803.05.16 Defective Shaft and Remediation: If the engineer
determines that the shaft lacks integrity due to unacceptable anomalies in the
concrete or failure to carry load, the shaft will be rejected. Suspend production
shaft construction until identifying and resolgithe problem. Modify the
Drilled Shaft Installation Plan as required to document changes.

Rejected shafts will require further investigation, evaluation, remediation,
or replacement. Subniihe proposed plan of action to the Department for
review and aceptance. Revaluation of the shaft may consist of, but is not
limited to, additional nondestructive testing and/or coring. Corrective actions
may consist of, but are not limited to: coring, removing anomalies, and
replacing concrete; removing the stafhcrete and extending the shaft deeper;
providing straddle shafts or a replacement shaft; and post grouting. When
coring is used, the method and equipment shall provide for complete core
recovery and shall minimize abrasion and erosion of the core.

All costs and delays associated witlevaluation and corrective action are
the responsibility of the contractor. Submit a plan for further investigation or
remedial action for rejected shafts to the engineer for review and acceptance.
Support all modificabns to dimensions of shafts required by the investigation
and remedial action plaby calculations and working drawings. Al
investigation and remedial action procedures, equipment, and designs shall be
prepared by a registered Professional Engineendax® in Louisiana, and
submitted to the engineer for acceptance. Do not begin repair operations until
receiving the engineeros written accefg
action plan.

Dewater and fill with grout all access tubes and cored hdies a
completing tests and accepting the drilled shaft. Fill access tubes and cored
holes using grout tubes that extend to the bottom of the tube or hole or into the
grout already placed.

803.06 MEASUREMENT.

803.06.1 Drilled Shaft: Measure the drilled shaft from the apted tip
elevation by the linedoot.

803.06.2 Technique Shaft: Measure the technique shaft by the linear
foot installed and accepted.

803.06.3 Permanent Casing: Measure the permanent casing by the
linear foot installed of each diameter.
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803.06.4 Test Shaft: Measure the test aft by the linear foot installed
and accepted.

803.06.5 Static Load Test: Measure the static load test per each test
performed and accepted.

803.06.6 High-Strain Dynamic Test: Measure the Higibtrain
Dynamic test per each test performed and accepted.

803.06.7 Force Pulse (Rapid) Test: Measure the Force Pulse (Rapid)
test per each test performed and accepted.

803.06.8 Bi-Directional Load Cell Test: Measure the BDirectional
Load Cell test per each test performed and accepted.

803.06.9 Crosshole Sonic Log Test: Measure the Crosshole Sonic
Log testper each drilled shaft tested and accepted.

803.06.10 Non-Destructive Test: Measure the NoiDestructive test
per each drilled shaft tested and accepted.

803.07 PAYMENT.

803.07.1 Drilled Shaft: Payment for drilled shafts will be made at the
contract unit price per linear foot asall include, but not be limited to, the
following when necessary:

A All materials and equipment required for excavating, pumping,
furnishing and placing casings;

Furnishing and placing concrete and reinforcement;

Removing casings;

Casings left in place;

Slurry, slurry testing, equipment for performing testing, and disposing
of slurry; and,

Disposing of excess excavated material.

No payment will be made for concrete required to fill oversize casings
or excavation.

Acceptance and payment for drilled shafhceete will be on a lot bassd
the contract unit price per linefmot, adjusted in accordance with the
following provisions. A lot will be considered as a continuous identifiable
placement that is completed in one day. Multiple shafts placed onnige sa
day but in a noitontinuous placement operation will require separate lots for
each identifiable placement. Six cylinders per lot will be tested for
compressive strength; in the event of sudden cessation of operation, a
minimum of three cylinders witonstitute a lot. Acceptance and payment for
each lot will be made in accordance with Sec@i6a.

Authorized overruns shall be paid as follows:

ToTo o Do To Do
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Payment for shaft lengths in excess of plan length, up to and including
16feet, will be made at the contraahit price per lineafoot. When
reinforcing splices are required due to increases in shaft length up to and
including 16feet, the additional deformed reinforcing steel required for splices
will be paid for at the contract unit price. No other compensatill be made
for increases in shaft lengths up tof&ét; and,

Payment for that portion of shaft length increased greater thelwill
be made in accordance with9.04.

No compensation will be made for abandoned casings, concrete, etc. that
reman in place. When the drilled shaft is found defective, core sampling,
additional CSL testg, and nordestructive testing will be at no additional cost
to the Department. If the shaft is accepted, only core sampling and grouting
will be paid for by theDepartment and the payment will be made in
accordance witi09.04.

803.07.2 Technique Shaft: Payment will be made at the contract unit
price per linear foot for shafts installed and accepted, including any removal.
Payment for shafts required by the engineernmitspecified by the plans,
except when required for acceptance of polymer slurries, will be made in
accordance witi09.04.

803.07.3 Permanent Casing: Payment for permanent casing will be
made at the contract unit price per linear foot.

803.07.4 Test Shaft:

Payment will @ made at the contract unit price per linear foot for shafts
installed and ecepted including any removal. Payment for shafts required by
the engineer but not specified by the plans, except when required for
acceptance of polymer slurries, will be madacsnordance with 109.04.
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803.07.5 Static Load Test: Payment for static load tests will be made
at the contract unit price per each test performed and accepted and shall
include all labor, materials, equipment, and incidentals necessary to perform
the required testg.

803.07.6 High-Strain Dynamic Test: Payment for the Higistrain
Dynamic test will be made at the contract unit price per each load test
performed and accepted. Payment includes all costs related to performing the
load test, testing services, and reports lgireering consultant.

803.07.7 Force Pulse (Rapid) Test: Payment for the Force Pulse
(Rapid) test will be made at the contract unit price per each load test performed
and accepted. Payment includescalts related to performing the load test,
testing servicesgnd reports by engineering consultant.

803.07.8 Bi-Directional Load Cell Test: Payment for BiDirectional
Load Cell test will be made at the contract unit price per each load test
performed and accepted. Payment includes all costs related to the following:

A Load e@lls, load testing instrumentation, and installation;

A Performing the load test and testing services;

A Any delays due to the nestestructive testing schedule; and,

A Reports furnished by the engineering consultant.

803.07.9 Crosshole Sonic Log Test: Payment for Crossite Sonic
Log test will be made at the contract unit price per each drilled shaft tested and
shall include the following:

A Furnishing and installing access tubes for CSL testing and non

destructive testing;

A Dewatering and grouting access tubes;

A Any delays die to CSL testing and natestructive testing schedule;

A All labor, materials, equipment, and incidentals necessary to perform the

required testing; and,

A Furnishing the Integrity Test report.

803.07.10 Non-Destructive Test: Payment for the NoiDestructive
test will be made at the contract unit price per each drilled shaft tested and
shall include all labor, materials, equipment, and incidentals necessary to
perform the required installation of instrumentation and testing.
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Payment will be made under:

Item No. Pay Item Pay Unit
80301 Drilled Shaft (Diameter) Linear Foot
803-02 Test Shaft (Diameter) Linear Foot
80303 Technique Shaft (Diameter) Linear Foot
803-04 Static Load Test (Diameter) Each
80305 High-Strain Dynamic Test (Diameter) Each
803-06 Foree Pulse (Rapid) Test (Diameter) Each
80307 Bi-Directional Load Cell Test (Diamete  Each
803-08 Crosshole Sonic Log Test (Diameter) Each
803-09 Non-Destructive Test (Diameter) Each
80310 Permanent Casing (Diameter) Linear Foot
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Section 804
Piles

804.01 DESCRIPTION. Furnish and install piles of the specified type
dimensionslocations, elevationsaand resistance with an undamaged cross
section

804.02 MATERIALS. Materials shall comply with the following sections
and subsections.

Precast Concrete Piles 805
Concrete 901
Granular Material 1003.09
Coal Tar Epoxy Polyamide Paint 1008.04
Reinforcing Steel 1009.01
Steel HPiles 1013.09
Steel Pipe Piles 1013.11
Timber Piles 1014

804.03 SUBMITTALS. Conform to Section 801. Provide submittals as
required by theantract.

804.03.1 Pile Installation Plan: Submit a Pile Installation Plan
describing the proposed pile driving system for review. Do not transport the
pile driving equipment to the project site until acceptance is achieved. Submit
the Pile Installation Plan nater than 3@alendar days prior to commencing
pile operations. The engineer will evaluate the Pile Installation Plan for
conformance with the plans and specifications. Within&léndar days after
receipt of the Pile Installation Plan, the engineet give notification of
acceptance or if any additional information is required and/or changes that may
be necessary to meet the plans and specification requirements. Resubmit any
parts of the submittal that are rejected with changes as agreed upon for
reevaluation. The engineer will give notification within seven calendar days
after receipt of proposed changesthair acceptance or rejection.

No changes in the driving system or installation method shall be made after
final acceptance without the concemce of the engineePRrovide at least the
following informatian in the Pile Installation Plan:

1. Pile and Driving Equipment Data Form. The Department will supply
this standard form. Complete the form with the proposed pile driving
equipment for each ugue pile driving system that will be used on the project.
Separate forms shall be used for each different pile driving system according
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to pile type and size. When a hammer cushion or pile cushion is composed of
differing materials with varying propees, provide a detailed description of

the composite cushion. Describe the material type, layout, and thickness of
each cushion component.

2. Procedures for documenting pile construction logs and names and
contact information for assigned personnel.

3. Alist of equipment to be used to install the piles.

Perform and supply a drivability analysis to demonstrate the adequacy of
the hammer as indicated &04.03.12 using the wave equation method.
Calculations shall be sealed, signed, and dated bgussiana registered
professional engineer.

4. Proposed pile driving methods that may be required to facilitate pile
driving installation such as preboring or jetting.

5. Detailed drawings of any proposed followers.

6. Detailed drawings of templates.

7. ldentify use and location of pile splices, shoring, sheet piling,
cofferdams, etc.

8. Pile driving sequence for each unique pile layout configuration.

9. Details of proposed load test system, equipment, and procedures in
accordance witB04.10. Calculations shall besaled, signed, and dated by a
Louisiana registered professional engineer.

10. Proposed schedule for test pile and/or indicator pile program and
production pile driving.

11.Details of the access system for attaching instrumentation for
dynamic monitoring.

12. Other iformation shown on the plans or required by the engineer.
804.03.1.2 Pile Driving System Drivability Analysis: Provide a
drivability analysis using the wave equation program (WEAP) to the engineer

for each pile type and size required on the plans. Consider athakrit
conditions (i.e., scour, excavation, etc.) to determine the estimated driving
resistance (blows per foot), and maximum tensile and compressive stresses
during driving and enaf-drive conditions. Analyze splices, casing used,
prebored holes, jettingnd other driving methods, if proposed. Verify driving
conditions at various locations if the soil conditions change within the project
area. Acceptance of the pile driving system will be based on the wave
equation analysis computer program and as redquelsewhere in this
subsection. Provide sealed, signed, and dated calculations by a Louisiana
registered professional engineer. Acceptance of the pile driving system does
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not relinquish responsibility for driving the piles to the required pile tip
elevation without exceeding the allowable pile stress limitation or causing
damage.

The acceptance criteria used to evaluate the pile driving system from the
wave equation will be the pile driving resistance and pile driving stresses. The
target number of mamer blows at the required end of driving pile resistance
for bearing piles shall be a maximum of I##0ws per foot. The pile driving
resistance at any depth above the required pile tip elevation shall be less than
240blows per foot. Do not exceed theaximum allowable pile driving
stresses i804.07.6.

The drivability analysis is based on the maximum driving resistance needed
to obtain minimum penetration requirements specified on the plans, and
overcome resistance of soil that cannot be counted upprovide axial or
lateral resistance throughout the design life of the structure; e.g., material
subject to scour or down drag, and obtain the required bearing resistance.

When the wave equation analysis shows the proposed equipment or
methods will resultn either the inability to drive the pile with a reasonable
driving resistance to the desired pile capacity or will exceed the maximum
allowable pile driving stresses, modify or replace the proposed methods or
equipment at no expense to the Department smbsequent wave equation
analyses indicate that the proposed pile driving system and driving methods
meet the required criteria for acceptability stated herein. As mentioned above,
ultimate acceptance of the pile driving system is contingent uporaihl
continued satisfactory performance in the field. The engineer may require
further modification of the driving system if field observations indicate that the
driving system is inadequate for any of the proposed driving operations for the
project.

Make any required changes, including supplying additional hammers,
which may result from unsatisfactory field performance.

804.03.1.3 Construction Site Survey Plan: When an item is
included in the Contract for construction site survey, submit a Construction
Site SurveyPlan to the Project Engineer for review at least@@ndar days
prior to mobilization to the project site.

Describe how the construction site survey will be performed, equipment to
be used, schedule and how data and information will be reported. Gaittply
the plans for the survey limits and features to be surveyed. Plan limits may be
extended and features added by the Project Engineer. Show survey limits and
features to be surveyed including owner names and addresses.
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Provide the names and addresseshef Professional Engineer and the
Professional Land Surveyor performing the work. Provide language to be used
in the access request letters.

Do not mobilize to the site until acceptance of the Construction Site Survey
Plan.

804.03.1.4 Vibration Monitoring Plan: When an itemis included
in the Contract for vibration monitoring, submit a Vibration Monitoring Plan to
the Project Engineer for review at leastcalendar days prior to commencing
pile driving activities or construction activities that may produce vilbmatio

Describe how vibration monitoring will be performadyequipment to be
used, the schedule and how the data and information will be reported.
Comply with the plans for the limits and features to be monitored. Plan limits
may be extended and featsradded by the Project Engineer. Show survey
limits and features to be monitored.

Do not begin pile driving operations until acceptance of the Vibration
Monitoring Plan.

Upon completion of pile driving operations, submit to the Project Engineer
for recorda comprehensive report for each feature monitored during the pile
driving operations.

804.03.2 Pre-construction Site Survey: Submit to the Project
Engineer for review the Psgonstruction Site Survey. Do not begin pile
driving activities or construction activiseghat may produce vibrations until
acceptance of the survey.

804.03.3 Pile Construction Log: Prepare a pile construction log
document on each pile driven. Use the standard form supplied by the
Department. Fully document the work performed relevant to pilengyivi
activities. Each log shall be signedbythe nt r act or 6s assigned
the work as i1 dentified in the Pile 11
inspector. Submit the log to the Project Engineer withirh@4#s of
completion of the correspdmg activity. Include at least the following
information on the log:

APile identification number.

APile type and dimensions.

A Pertinent reference -baikpletipt i ons i nc

elevations

APile driving template.

ADepth and diametaf predrill or jetting.

AHammer type.

APile cushion type, thickness and condition before and after driving.
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Alnstrumentation performed on the pile.
ABlow count and stroke height for every foot of drive.
AObservations such as work stoppages, equippnebtems, pile cracking,
pile damage, etc. with associated depth of penetration.
Aweather conditionduring pile driving.
ARecorded ground vibrations if being measured.
804.03.3.1 Vibration Monitoring Report: Submit to the Project
Engineer for review the VibratioMonitoring Report in accordance with
804.12.7upon completion of pile driving activities or construction activities
that may cause vibrations. Acceptance of the work will be contingent on
acceptance of the Vibration Monitoring Report.
804.03.3.2 Post-construction Site Survey: Submitto the project
engineer for review the pesbnstruction site survaypon completion of pile
driving activities or construction activities which may create vibrations
Acceptance of the work will be contingent on acceptarfcéh® post
construction site survey
804.03.3.3 Cast-in-Place Concrete Piles: Castin-place concrete
piles shall be steel encased. Steel shells shall be of the specified diameter and
type. Shells for cash-place concrete piles shall be of sufficigntkness and
strength so that the shell will hold its original form and show no harmful
distortion after it has been driven. Determine the shell wall thickness, if
required. Fill the shell with Clagsl concrete and place in accordance with
Section805. When reinforcing steel is required, comply with Sec806.

804.04 PILE LENGTHS. Furnish piles in accordance with an itemized
order list, which will be provided by the enginegnowing the number, size,
length, and location of all permanent piles. Do abritate permanent piles
prior to receipt of this order list. The lengths given in the order list will be the
lengths that are assumed to remain in the completed structure after Atitoff.
no expense to the department, increase the pile lengths toegfoviftesh
heading and for such additional length as may be necessary to sugtthosl
of operation. When test piles or indicator piles are required, the pile lengths
shown on the plans are for estimation purposes only. The approved order list
will not be furnisheduntil the test piles or until indicator piles have been
driven, tested, and analyzed.
804.05 PILE DRIVING EQUIPMENT.

804.05.1 Hammers: Do not use noimpact hammers such as vibratory
hammers unless specified on the plans or permitted in writing by threeeng
Hammers shall be rated based on the theoretical potential energy. Calibration

597



of hammers and associated equipment shall be as required by the hammer
manufacturer.

Provide methods and components for measuring hammer energy. For
openend diesel hamers, provide the Project Engineer a chart from the
hammer manufacturer equating stroke in feet and blows per minute, and an
approved device to determine and display ram stroke in feet.

804.05.2 Drive System Components and Accessories:

804.05.2.1 Hammer Cushion:

Equip all mpact pile driving equipment designed to be used with a hammer
cushion with a suitable thickness of hammer cushion material to prevent
damage to the hammer and pile and to ensure uniform driving behavior.
Hammer cushions shall be made of durable, manutttuaterials, provided
inaccordan e wi t h t he h asgmdelinesm&aood, Wi copeur er 0
and asbestos hammer cushions will not be allowed. Place a strikeaplate
recommended by the hammer manufactumethe hammer cushion to ensure
uniform compression of the cushion materidspect the hammer cushion in
the presence of the engineer when beginning pile driving astiacture and
after every 10ours of use during pile driving operations. Replace the
cushion when the hammer cushion Insgo deteriorate or when th&ltetion
in thickness exceeds P&rcent of the original thickness.

804.05.2.2 Helmet: Provide a properly sized helmet or drive head to
piles driven with impact hammers to distribute the hammer blow to the pile
head. Axially align th@elmet with the hammer and the pile. The helmet shall
be guided by the leads, not fre@inging. Fit the helmet around the pile head
to prevent transfer of torsion forces during driving, while maintaining proper
alignment of hammer and pile.

For speciatypes of piles, provide appropriate helmets, mandrels, or other
devices in accordance with the manuf ac

804.05.2.3 Pile Cushion: Protect the heads of precast concrete piles
with a pile cushion made of plywood, hardwood, or a composite plyaodd
hardwood material. Store the pile cushion to prevent wetting. Wet or cracked
cushions shall not be used. The minimum pile cushion thickness shall be
established with the drivability analysis and modified based on field
observation and/or dynamic mitoring results. Match pile cushion
dimensions with the dimensions of pile. Provide a new pile cushion for each
pile driven, unless otherwise permitted by the engineer. Replace the pile
cushion during pile driving when the cushion begins to deteriorabeirn.
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Do not determine pile resistance using a new pile cushion until after the pile
has been driven a minimum oféet or 10(blows.
804.05.2.4 Leads: Use pile driving leads that align vertical and
battered piles, along with the hammer, in proper positiooutfhout the
driving operation. Construct leads in a manner that affords freedom of
hammer movement while maintaining alignment of the hammer and the pile to
ensure concentric impact for each blow.
Leads may be fixed, serfiked, or swinging type. Fit wh a pipe gate at
the bottom of the leads when using swinging leads. Embed leads adequately in
the ground or the pile constrained in a structural frame, such as a template to
maintain alignment.
Design leads to permit proper alignment of battered pileswapplicable.
804.05.2.5 Templates: Provide a rigid and securely anchored
template when swinging leads are used. When driving battered piles with
swinging leads, use a tw@red template or a template equipped with a device
to hold the pile at the required batteéSupport the bottom of the leads on the
template. Construct the template to allow the pile to pass freely through the
template without binding.

804.06 PREPARATION FOR INSTALLATION OF DRIVEN PILES.
804.06.1 Site Preparation:

804.06.1.1 Excavation: Do not drive piles until afterompleting the
excavation. Remove all material forced up between the piles to the correct
elevation before placing concrete for the foundation.

804.06.1.2 Abutment (End Bent) Fill: Construct the embankment
at bridge ends to full height in accordance véitt3.03 befre driving affected
piles. Drive piles through compacted embankment using prebored holes
limited in depth to the height of the embankment.

804.06.1.3 Cofferdams: Prior to driving any piles, monitor the
external stability of the ground outside of the cofferdaml, mwelination, and
depth of excavation within the cofferdam to ensure the stability of the
cofferdam. Complete all excavation within the cofferdam prior to driving
piles. Inspect the depth of the excavation within the cofferdam for proper
depth with a wigthted line or other accepted method.

804.06.1.4 Cone Penetrometer Test (CPT) Assistance: When
required by the plans, make arrangements with the Department to have the
CPT soundings taken at least@dendar days prior to driving test piles or
indicator piles. Prade equipment to assist in moving the GiRIck around
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the site. The site for the soundings shall be level. Assist the Department in
surveying the location and elevation of the G8tindings.
804.06.2 Piling Preparation:
804.06.2.1 Transportation, Handling, and Storage of Piling:
Provide adequate support for piles to prevent damage.
804.06.2.2 Collars: Provide collars, bands, or other accepted devices
when required by the plans to protect timber piles against splitting or
brooming.
804.06.2.3 Painting of Piling: Clean and paint the exterigurface
of steel piles from the top of the pile to the elemashown on the plans. Use
a 2coat coal tar epoxy polyamide paint system in accordance with S8tfion
804.06.2.4 Splicing Piles: Precast Concrete Piles: Furnish
unspliced precast concrete piles ahve in full lengths, unless otherwise
specified on the plans.
Steel Piles Limit splices to two field splices per pile. Splice steel piles by
welding with full penetration welds in accordance with Secs09
Timber Piles Furnish timber piles andige full length.

804.07 CONSTRUCTION REQUIREMENTS.

804.07.1 Preboring: The size and depth of the prebored hole shall be
included in the Pile Installation Plan. The depth of prebored holes shall not be
below the scour elevation, unless accepted by the Engineer of Record

Develop the preboring depth limits based on the soil information obtained
from soil boring logs or CPTs. Upon installation of the pile, fill voids around
the pile with granular material, meeting the requirements068.09 and
saturate with water.

804.07.2 Jetting: The use of jetting shall be included in the Pile
Installation Plan. The depth of jetting shall not be below the scour elevation,
unless accepted by the Engineer of Record.

Do not jet in footings, header banks, or in areas where stability of
embankmats or other structures would be endangered. Develop the jet pipe
penetration limit to minimize the pile skin friction disturbance and to permit
pile installation to the required pile tip elevation. Develop the jet pipe
penetration limits based on saiformation obtained from soil boring logs or
CPTs and include in the Pile Installation Plan.

Use only one jet pipe when pjetting a hole prior to placing and driving
the pile or when driving is interrupted and the jet is placed inside a steel pipe
pile or a voided concrete pile. Use a minimum of two jets when jetting piles
and driving concurrently using external jets. When using concurrent jetting
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and driving, keep the jets above the advancing pile tip. Cease jetting
operations after reaching thepemnetration limit, and then drive the pile to the
final tip elevation. Determine the pile resistances from the results of driving
only after the jets have been withdrawn. Control and dispose of all jet water in
accordancevith Section107.

804.07.3 Followers and Underwater Hammers: Include any use of
followers and underwater hammers in the Pile Installation Plan. Provide the
follower with a socket or hood, carefully fitted to the pile head to minimize
energy losses and prevent pile damage.

804.07.4 Location and Alignment Tolerance: In pile bents, the
horizontal location of the final top center of the pile shall be withicBes of
the plan location measured perpendicular to the centerline of the cap and
within 6 inches of plan location measured along the centerlitteeafap. For
footing piles, the horizontal location of the final top center of the pile shall be
within 6 inches of plan location. The vertical location of the final top center of
the pile shall be plus or minusrithes of plan cubff elevation.

The axal alignment shall be within gercent of the specified alignment
shown on the plans. The axial alignment will be checked on a mininfieh 5
of exposed pile. The engineer may suspend driving in order to check the pile
alignment. Do nopull laterally on piles to correct misalignment. Do not
splice a properly aligned section onto a misaligned section or build up a
properly aligned section onto a misaligned section.

If the location or alignment tolerances are exceeded, provide the engineer
with a sketctshowing the actual versus plan positions of all piles in the bridge
element along with proposed corrective measures. Corrective measures
submitted with design documentation may be considered and reviewed by the
Department. In pile bents, a pile with tognter horizontal deviation from plan
location measured perpendicular to the cap centerline by an amount greater
than the specified tolerance plus 20 percent of the pile least dimension is not
acceptable, and will require removahe Department will notdresponsible
for any cost or time necessary for correction ofattolerance piles. All
design work shall be sealed, signed, and dated by an engineer licensed in
Louisiana and documented on plan sheets meeting the format requirements of
801.05.2, and itluded in the contract plans. Compensation to the Department
for review and evaluation of resulting design work shall be according to
105.03.

804.07.5 Installation Sequence: The installation sequence for
individual piles in a footing shall be one of the followimgtions:

A From the center of the pile group outward;
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A By rows from the center of the pile group to the side; or,

A By rows from one side of the pile group to the other side.

804.07.6 Pile Driving Stresses: Drive the piles without exceeding the
maximum allowable drivig stresses. For steel piles, do not exceed a
compressive driving stress of @@rcent of the yield stress of the pile material.
For timber piles, do not exceed a compressive driving stress op360Bor
precast prestressed concrete piles, do noeexitee tensile and compressive
driving stresses in Tab&04-1.

Table 804-1
Maximum Allowable Driving Stresses !

Tensile Driving Stress (Normal Environments):
U.S. Units
3 e + fpe

Tensile Driving Stress (Corrosive Environments):
U.S. Units

fpe

Compressive Driving Stress (All Environments):
U.S. Units
0.85 f'c - fpe

f' = Concrete Compressive Strength, psi
foe = Effective Prestress, psi

! Reference FHWA-HI-91-013fiDesi gn and Construction

If indicated on the plansise the allowable driving stresses for a corrosive
environment.

804.07.7 Extent of Driving: Drive piles to the plan tip elevation or the
order list tip elevation in accordance with the plans and specifications. If the
penetration requirements and bearing capacé achieved within feet above
the plan tip elevation or order list tip elevation, the engineer may consider
penetration and capacity requirements to be satisfied. If penetration and
bearing capacity requirements are not achieved witfeetiabovette plan tip
elevation or order list tip elevation, acceptance from the engineer of record
shall be required to terminate pile driving. Pile embedment shall not be less
than 20feet below the bridge scour elevation, unless indicated on the plans.
Use thefollowing requirements to evaluate satisfactory penetration and
resistance.

804.07.7.1 Pile Penetration Requirements: Practical refusal
blow count depends on the site soil profile, the pile type, and hammer
manufacturer limitations to prevent hammer damage. Paacttusal is
broadly defined as a rate of Blbws per inch at maximum stroke, for
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3 consecutive inches. However, depending on site conditions, this criterion
may not always be applicable. If practical refusal is encountered above the
required plan p elevation or order list tip elevation, a larger hammer capable
of achieving the required penetration or pile installation techniques, such as
preboring or jetting, may be required. Assure that the hammer is in proper
working order. If hammer performammeeds to be evaluated, the engineer
may require dynamic monitoring. If the hammer performance indicates that
pile driving system efficiency is not satisfactory, adjust the pile driving system
until satisfactory performance is observed. Obtain writteegtance from the
engineer before implementing changes to the accepted Pile Installation Plan,
including early termination of driving. The cost of dynamic monitoring due to
unsatisfactory hammer performance and any resulting delays shall be at no
expensedo the Department.

804.07.7.2 Pile Resistance Requirements: Determine pile
resistance throughout driving in accordance W@HK09 and the plan
information.

If pile resistance is less than expected, leave the pile approximdaly 1
above cupff elevation to atbw for evaluation. One or more of the following
actions may be taken as coordinated with the Chief Construction Engineer:
perform a restrike to check for increased resistance due to sojl,dead pile
to determine its ultimate resistance, or contimoiedrive until obtaining
satisfactory resistance. If resistance results are affected by excess pore water
pressure, or if this condition was observed during field testing of test,
indicator, or monitor pilesperform restrikes as directly by the engina®r
determine resistance after sufficient dissipation of excess pore water pressure
has occurred.

804.07.8 Production Pile Restrikes: Perform all pile restrikes with a
warm hammer that has applied a minimum ofbR@vs to another pile or
dummy block immediately befe being used to restrike the selected pile. For
precast concrete piles, use the original pile cushion used during initial driving.
If the original pile cushion used to drive precast concrete piles is no longer in
acceptable condition, use another samyl used cushion that is in acceptable
condition. During restrike, achieve a maximum penetrationintldes or a
maximum of 2(blows, whichever occurs first. Report restrike blow counts as
the number of hammer blows per increment ofch.

804.07.9 Heaved Piles: If pile heave is observed, take level readings
referenced to a fixed datum on all piles within &dét radius after installation
and periodically thereafter as adjacent piles are driven to determine the pile
heave range. Continue measurements thaiengineer determines that such
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checking is no longer required. Redrive all end bearing piles that have heaved
more thari2inch to the required resistance or penetration at no expense to the
Department. Do not place concrete in pile casings untiile8 p a footing
have been driven.
804.07.10 Pile Extensions:

804.07.10.1 Cast-in-Place Extension of Precast Concrete
Piles: A castin-place extension, excluding cutback, deBt maximum is
allowed when constructed in accordance with the plans. Driving the pile
extensions not allowed. The final cut of the concrete shall be perpendicular
to the axis of the pile. Thoroughly clean and wet the top of the pile prior to
placing concrete.

804.07.10.2 Steel Piles: When permitted or shown on the plans,
extend a steel pile by welding spliceaccordance with Secti@09.

804.07.11 Pile Cut-Offs

804.07.11.1 Precast Concrete Piles: Cut off perpendicular to the
axis of the pile at the cutff elevation shown on the plans. Exercise care to
minimize spalling of concrete below the @it elevation.

804.07.11.2 Steel Piles: Cut off perpendicular to the axis of the pile
at the cuoff elevation shown on the plans. Cuts shall be made in clean
straight lines. Correct all irregularities due to cutting or burning by grinding or
depositing weld material prior to placing caps.

804.07.11.3 Timber Piles: Saw off horizontally or as shown on the
plans at the specified coff elevation. When piles support timber caps, saw to
a horizontal plane or to the slope specified to fit the cap. Do not shim on tops
of piles. Treatment of pile heads shahtorm t0812.06.

804.07.11.4 Cast-In-Place Concrete Piles: Cut off perpendicular
to the axis of the pile at the eaff elevation shown on the plans after pile
shells are fully driven, inspected, and accepted.

804.08 UNSATISFACTORY PILES. All damaged piles with diagonar
longitudinal cracking, transverse cracking, or other unsatisfactory conditions
will be inspected by the engineer for further evaluation

Correct all piles that do not meet location and alignment tolerances, do not
achieve required resistance, or sustlamage. Do not manipulate piles to
force them into proper position. All replaced or repaired piles shall be
corrected at no expense to the Department.
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804.08.1 Concrete Pile Repair: Cracked concrete piles will be
rejected unless repaired as follows:

1. Piles wth diagonal or longitudinal cracks will be rejected unless the pile
meets the required penetration and resistance and can be cut off below the
crack and extended with an approved structural repair.

2.Repair transverse cracks that show evidence of spalith@ patch and
epoxy injection or a structural buildup.

3.Use epoxy injection to repair transverse cracks that show dusting during
driving. Stop driving at the first sign of dusting and inject an epoxy into the
crack to cure in accordance withtheepo manuf act urer 6s r ecc
before driving is resumed. Use an approved epoxy product listieel AML
in accordance with Sectid©017.

4. Repair minor hairline surface cracks in corrosive environments. k non
corrosive environments, minor hairliserface cracks will not be cause for
rejection or repair, provided no change in the crack condition occurs during
driving.

804.08.2 Steel Pile Repair: Damaged steel piles will be rejected unless
repaired by removing damaged sections and replacement by a neascieal
with full penetration welding in accordance with Sec&®9; replace
protective coating in accordance with Sec#dd, when applicable.

804.08.3 Timber Pile Repair: If a timber pile breaks or splits
longitudinally before reachingfget of final tip elgation, it shall be rejected,
removed, and replaced. If a timber pile has reached final tip elevation, but
mushrooms at the top, it may be accepted if approved by the engineer.

804.09 DETERMINATION OF PILE RESISTANCE. Pile resistance is
obtained during the enaf-driving or pile restrike. Determine the pile
resistance by use of the test pile loading results, wave equation, dynamic load
testing, orFHWA Modified Gates dynamic formula when specified on the
plans.

804.10 FIELD TESTING PILES. Install test piles, indidar piles, or
monitor piles of the length, number, siaad type specified at the location and
penetration shown on the plarigse the acceptd@le InstallationPlan when
installing piles.Consideration shall be given to the location of instrumentation
with respect to mudline, template location, or water surface to avoid damage to
the instrumentation. Add a minimum length of #nbes the pile size to test

and indicator piles for attaching the dynamic testing instrumentation.
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Permanent piles may reqeifield testing if indicated on the plans or as
determined by the engineer

804.10.1 Ultimate Pile Resistance: Ultimate pile resistance is the
resistance that has been determined from either a static or dynamic load test of
a test pile, indicator pile, or permantgpile.

804.10.2 Test Piles: Test piles are piles driven in advance of the
permanent piles for purposes of determining pile length by static load testing.
Test piles shall be long enough to bedreven, if necessary, to the plan tip
elevation of the nearest peanrent pile. Test pile length shall be long enough
to permit static load testing and dynamic monitoring for the driven length.
Test piles shall be a new fabrication of the same design and cross section as the
permanent piles it represents. Variationslisha accepted by the Chief
Construction Engineer. The Fabrication Engineer shall be notified one week
prior to casting. All test piles and/or indicator piles will be inspected by
DOTD Fabrication Inspectors prior to delivery to the project.

804.10.3 Indicator Piles: Indicator piles follow the same specifications
as test piles, except that a static load test is not anticipated. Indicator piles will
require dynamic monitoring.

804.10.4 Monitor Piles: Monitor piles are permanent piles monitored
during driving and restrikeusing dynamic monitoring. The monitor pile is
paid for as a permanent pile.

804.10.5 Pile Restrikes: Perform pile restrikes for test piles, indicator
piles, or monitor piles in accordance with the time intervals specified below
unless shown otherwise on thendaor as directed by the engineer. Restrike
test piles within 2dours after initial installation and make another restrike
within 24 hours after load test. Perform adur and a 14lay restrike on
indicator piles and a 2Hour restrike on monitor pise

804.10.6 Test Site Preparation: Test pile and/or indicator pile shall
model the subsurface conditions of the permanent piles at the most critical
location. At the test pile location, excavate all overburden to the elevation
shown on the plans and keep thisaation open during driving and loading.

In lieu of the above, drive the test pile within an approved metal casing.
Provide a rigid and securely anchored template when swinging leads are used
as specified i1804.(%.2.5. Alignment tolerances 804.07.4 shall apply.
Provide any bracing or strengthening of the test pile required during loading or
driving operations.

Fill castin-place concrete piles with concrete in accordance 8Gth03;
allow the concrete to set for at least Mirs and attain a minum
compressive strength of 4008i before load testing.
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804.10.7 Static Load Test: Load piles in accordance with
ASTM D1143, ProcedurA: Quick Test, except as noted below. Load piles at
least 14calendar days after initial driving unless otherwise directechéy t
engineer. All pile loading results will be evaluated by the engineer to
determine pile length.

804.10.7.1 Loading Procedure: Apply the load in at least Z8qual
increments or as directed. Hold each load increment for a period of five
minutes. Load the pile failure or until reaching the specified maximum test
load shown on the plans. The pile will be considered to have failed when
continuous jacking is required and continuous pile movement is measured.
Unless otherwise directed, maintain load until thegse#tlement has reached
10 percent of the pile width or diameter.

After the plunging load and failure deformation have been achieved, allow
the loading system to equalize until pile movement and variations in jack
pressure have ceased.

Remove load in deements of 2@ercent of the maximum load placed on
the pile. Record gross settlement and load readings five minutes after reaching
each unloading load decrement. Record the final recovery of the unloaded pile
until movement is essentially complete fquexiod up to 30ninutes.

804.10.7.2 Hydraulic Jack: Calibrate the entire hydraulic system
for all stages of loading and unloading through an accepted independent
calibration service. Provide a certified laboratory report of the calibration tests
to the engineer. Ais calibration shall be performed no more thad&gs prior
to load test commencement. After the system is calibrated, no replacement
parts will be permitted (except the pump) without recalibration of the system.

804.10.7.3 Displacement Instrumentation: Furnish
instrumentation to monitor the gross displacement readings at the pile head
during load testing. The instrumentation shall consist of three independent dial
or electronic readout gauges capable of measuring displacement to a precision
of £ 0.001inches, wih a minimum travel range ofidches or 1%ercent of
maximum pile width or diameter for circular piles, whichever is greater.
Provide smooth bearing surfaces perpendicular to the direction of the gauge
stem travel for each gauge.

804.10.8 Dynamic Load Test: Asdst the Department in obtaining
dynamic measurements with the Departm
piles, indicator piles, monitor piles, and permanent piles during initial pile
driving and during pile restrikes. Supply a temporary tent or shelter of
sufficient size to cover the instruments and the operator/engineer from direct
sunlight and rain during the dynamic test.
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The cost of equipment, mobilization, or any delays due to dynamic
monitoring shall be included in the item for Dynamic Monitoring Assise.

804.10.9 Dynamic Monitoring Scheduling: Notify the project
engineer at least lehlendar days before the scheduled date of driving piles to
be monitored. In addition, a minimum -Béurnotice shall be given for
projects staffed with fultime dynamic testig personnel. Allow a possible
three calendar day del ay for any sched
monitoring personnel. Confirm the driving date three working days prior to
the scheduled driving date. The pile to be monitored and the pilagr
equipment shall be on site and at the location to be driven at lebheti2!
prior to monitoring. Test the pile driving equipment the day prior to dynamic
monitoring to ensure that it is in proper working order. The project engineer
will notify the engineer to confirm that the pile and all associated pile driving
equipment are on site, have been inspected and assembled, and are ready for
driving operations at least 2¥urs prior to dynamic monitoring. Allow for a
possible seven day delay whenalesduling is required due to contractor
delay. Once the three day notification is provided and monitoring personnel
are mobilized, the contractor will be back charged for all costs arising from
contractor delays in pile testing.

804.10.10 Dynamic Monitoring Assistance: Prepare attachment
points for attaching dynamic monitoring instrumentation as shown on the
plans. Furnish and install anchors for concrete piles and drill and tap holes for
steel piles. Provide an AC power source at the location where the dynamic
monitoring computer will be placed during the monitoring. No welding shall
take place in the general vicinity during dynamic monitoring operations.

When directed by the engineerake piles available prior to driving for
drilling or tapping holesProvidesafe, stable, and OSHA approved access to
the pile head with a @rking area of not less than $§uare feeind equip so
that the platform may be raised to the top of the pile while the pile is located in
the leads and that sufficient distance down fromtthp of the pile can be
achieved as specified 804.10 Include details of the access system for
attaching instrumentation for dynamic monitoring inFfle InstallationPlan.
Include one hour in the Pile Installation Plan for the attachment ofnmsitits
to the pile for each monitoring ever@@ccasionally, the pile driving may have
to be temporarily interrupted for the transducers to be adjusted or replaced, or
the monitoring results assesseadse reasonable care when working with the
instruments ad accessoriesAt no expensdo the Department, replace any
dynamic monitoring equipment damaged hg tontractar
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804.10.11 Dynamic Monitoring Instrumentation. Furnish dynamic
pile monitoring instrumentation and accessories, as specified on the plans, to
be usd during all pile driving operations. Purchase new dynamic pile
monitoring instrumentation compatible
monitoring device. Submit a list of equipment for review and acceptance
before any items are purchased. Order egeiwithin 10days of receipt of
the Notice to Proceed. Allow eight weeks delivery time for the new dynamic
pil e monitoring instrumentation items.
Pavement and Geotechnical Services Section, C2pitol Access Road,
Baton Rouge, Louisiand@0804. Instrumentation will become the property of
the Department upon completion of all pile driving monitoring. Provide
warranty information, manuals, documentation, and invoice copies to the
Department 6 s P avaliServices Sactioth upGredeliveey ofh n i
equipment. Register all warranties in the name of the Department.

804.10.12 Redriving Test or Indicator Piles: When steel piles fail to
reach the required ultimate pile resistance, requiring redriving, extend steel
piles by sjicing if necessary and redrive as directed.

Do not extend or redrive precast concrete,-taplace concrete test piles
or indicator piles. Drive a new test pile to the designated depth at an accepted
location.

804.10.13 Test Pile and Indicator Pile Removal: If test piles or
indicator piles are not to be used as permanent piles, remove to a minimum of
3 feet below natural ground or stream bed or as shown on the plans; dispose of
as directed.

When the resistance of a permanent pile is less than the requireshoesist
the engineer may direct loading of a permanent pile. When loading a
permanent pile, conduct the loading in accordance with the procedure given
in 804.10.7.1 except the test load will be as directed byeigineer.

804.11 CONSTRUCTION SITE SURVEY. A corstruction site survey
consists of &re-constructiorSite Survey andPostconstructiorSite Survey.
Conduct the surveys in accordance with the limits and features shown in the
ConstructionSite SurveyPlan.

Perform Preconstruction Site Survey prior to @ildriving activities or
construction activities which may create vibrations.

Perform Postonstruction Site Survey upon completion of pile driving
activities, construction activities which may create vibrations, or at the time
specified by the Project Engger.
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804.11.1 Pre-construction Site Survey: Provide locations and
elevations, including surveying/engineering notes, photographs, and video
records of structures and features shown in the Construction Site Survey Plan.
Provide written statements of the conditiof each structure and feature.

Perform work under the direct supervision of a Louisiana Registered
Professional Engineer who is familiar with the area.

Make every attempt to gain permission from property owners for access to
property to perform the gitsurvey, including sending a certified return receipt
access request letter informing the property owner of the survey and requesting
permission to survey the existing conditions. If the property owner refuses
access, notify the Project Engineer and édlgcontacts with the property
owner. Furnish the Project Engineer a list of property owners contacted prior
to any pile driving operations, and include all pertinent information.

804.11.1.1 Locations and Elevations: Collect line (location) and

grade (elevation) da at structure slab corners and driveway pavement within
the site in accordance with the accepted Construction Site Survey Plan. Use a
Louisiana Registered Surveyor. Reference project survey controls. Data on
abutting drives and walks shall be taken aragpimately 26ft. intervals and at

the point of juncture with any structure to which they are attached.

Deliver three copies of all field notes with sketches clearly showing
reduced elevations to the Project Engineer.

804.11.1.2 Photographs: Collect a series of phagraphs showing

the existing conditions of structures and features in accordance with the
Construction Site Survey Plan. Take photographs along the site as follows:

1. General: Take photographs along the project centerline abb0 f

intervals showing theoflowing views:

a. Upstation view

b. Property line side view at each station (every le@)f
perpendicular to the project centerline, and every driveway and
all structures fronting the project centerline.

2. Bridge structures: Take photographs at both ends ddtiex
bridge approaches facing the brdgfructure. Take photographs at
the roadway centerline in the direction of the roadway alignment.
Document any movable spans in the open and closed positions.

3.  Specific structures or features: Take photograpHecaitions
determined by the Project Enger.
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804.11.1.3 Videos: Collect video showing the existing conditions
of structures and features in accordance with the Construction Site Survey
Plan. Take video along the site as follows:

1. General: as described in 804.1.2.

2. Bridge structures: as described304.11.1.2.

3. Streets

4 Residencesinterior and exterior of each residence within the
survey area, including fronts, interior walls, ceiliygsd existing
damage.

Sidewalks

Grass areas

Specific structures or features:ake video at locations
determined by th€roject Engineer.

Show existing damage of structures and features. Travel speed of camera
shall not be greater than 50 ft. per minute.

Capture master field videos on 1080p High Definition Video or higher,
with acconpanying audio. Edit captured field videos with audio and video
quality maintained on the edited copy. ldentify videos on screen with date
made. Title edited videos prior to each new video sequence and after every 30
minutes of normal video run time. Inde in titles the project name and
number, tape name and number, location, and date made. Deliver four copies
of video, along with a duplicate of the master field video (unedited), to the
Project Engineer.

804.11.2 Post-construction Site Survey: Upon completn of pile
driving activities or construction activities which may create vibrations,
perform a Postonstruction Site Survey in accordance with 804.1

NOo O

804.12 VIBRATION MONITORING. Perform vibration monitoring in and
around sensitive features as indicatedhie Vibration Monitoring Plan, the
Contract or as directed by tReojectEngineer.Sensitive features may include
archaeological sites, historic features, utilitiasfrumentsstructuresetc

Use the services of a testing lab and a vibration dpcengineer,
acceptable to the Project Engineer to develop the vibration monitoring plan and
conduct seismic monitoring of vibrations during pile driving and other heavy
equipment operations in areas that are not normally subjected to such
operations. Reder complete reports and interpretations of the data obtained
including the possible effects of the measured vibrations on adjacent and
surrounding structures. Acquire baseline vibration data for a period of at least
24 hours prior to beginning construgtiactivities.
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Perform vibration monitoring during Test Pile and Production Pile driving
operations to verify that vibrations from construction activities are below
required threshold values. Modify construction methods as necessary to stay
below thresholdialues.

Peak particle velocity (PP\i$ the maximum rate of change of position of a
soil particle with respect to time, measured on the ground. The velocity
magnitude is given in units of inches per second.

Frequencyof vibration is the number of oscitlans that occur in 1 second.

The frequency units given are in hertz (cycles per second).

Provide seismic monitoring of vibrations during pile driving and other
heavy equipment operations in areas subjected to such operations as specified
on the plans. e a independent third partyouisiana registered professional
engineeito provide complete reports and interpretations of the data obtained
including the possible effects of the measured vibrations on adjacent and
surrounding structures.

804.12.1 Equipment and Instrumentation: Provide seismograph(s)
with selftriggering units(s), accepted by the Project Engineer, and capable of
recording three mutually perpendicular compon@aigjitude, transverse, and
vertical)of ground motion time histories, in terms oftpde velocity. Provide
units capable of reporting the frequency as well as the peak values for all
vibration time histories.

The seismographs shall be Typevaveform recorders. It provides a
particle velocity wave form or time history of the recordeent, sometimes in
conjunction with peak event information. Independent chart recorders with
separate motion transducers can be used in place of-&tamel monitors like
seismographs when accepted by the Project Engineer.

804.12.2 Number and Location: Place sismographs and ground
transducers in the ground outside and adjacent to the structure(s) or feature(s)
to be monitored on the side facing the construction activity. Monitor
structure(s) in accordance with the Vibration Monitoring Plan, the Contract,
andas directed by the Project Engineer. Exact transducer number and locations
shall be as directed by theuisiana registered professional engineer

Vibration monitoring distance (VMD) is the distance from the construction
activity to the limits of monitong. Comply with the limits shown in Table
8042, the Contract, and the Vibration Monitoring Plan.
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Table 804-2
Vibration Monitoring Distance (VMD)

Maximum Distance Receptor
200 feet Residential and Commercial Structures
500 feet Historical Structuredndustrial Structures, Sensitive
Features, Settlement Sensitive Ground, Utilities,
Instruments, & Archeological Sites

The number of seismographs required is dependent on the specific site. As
a minimum, two seismographs of Type | are required on si@ne
seismograph will be used on site with one or more held in reserve for use at a
specific complaint or potential complaint location.

804.12.3 Transducer Attachment (Coupling). Place transducerson

the measurement surface and cover with heavy sandbags asddinethe
Louisiana registered professional engineer.

804.12.4 Particle Velocity Controls and Threshold Limits: Limit
ground particle velocity so that structural damage due to pile driving is
avoided. Measure Peak Particle Velocity (PPV) with instrumentation and
methods describe8D4.12.1 Peak particle velocity shall satisfy the following
controls:

1. Limit PPV to valuesless than a specific control limit at the nearest
structure, which is summarized in Tal@@43 for different types of
structures.

2. Record prticle velocites in three mutually perpendicular axeghe

maximumallowablepeak particle velocityeadingwill be that ofany of
the threeaxes
Table 804-3

Limiting Particle Velocity
Structure and Condition Limiting Particle Velocity (in/sec)
Historic  Structires, Sensitivg 0.1
Features, Sensitive Instrumen
and Sensitive Utilities

Residential Structures 0.5
Commercial and Industrig 2.0
Structures

Bridges 2.0
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804.12.5 Monitoring Ground Vibrations: Monitor ground vibrations
at specified locations. All three mponents (longitudinal, transverse, and
vertical) of particle velocity shall be measured and recorded. Background
vibrations due to passing traffic or other activities should also be monitored
prior to pile driving activities to establish a baseline.

Maintain a pile driving log for the full length of penetration and submit
daily reports to the Project Engineer on piles driven and vibrations measured in
accordance with 804.03.3. These logs shall be in the form specified in the Pile
Installation Plan.

804.12.6 Application of the Particle Velocity Control: If 80
percent othe limiting particle velocity shown in Table 8@4or the structure
monitored is exceeded for any single axis, cease pile driving operations or the
construction activity causing vibration, andifpthe Project Engineer with a
written report. Include in the report driving information, vibration
measurement data, and the proposed corrective atherProject Engineer
will make a determination before proceeding with pile driving operations.

If 100 percent athe limiting particle velocity shown in Table 8@4or the
structure monitored is exceeded or more, cease operations and notify the
Project Engineer with a written report. Include in the report driving
information, vibration measuremerdtd, and the proposed corrective action.
Evaluate alternative pile installation equipment and techniques in case
corrective/mitigation action is not effective. Adjusting pile driving operations
will be at no additional cost or time to the Department.

Do not commence with pile driving operations until the Project Engineer
acknowledges in writing that a pile installation change has been implemented.
Modify the Pile Installation Plan accordingly.

Notify the Project Engineer immediately if visual inspectiodicates that
damage to structure(s) may be occurring due to vibrations, or if property
owners claim damage due to vibrations. Additional vibration monitoring or
construction site survey may be required.

804.12.7 Vibration Monitoring Report: Submit to the Pro
Engineer a digital copy and hard copy of a comprehensive report for each
structure and feature monitored. Include in each report a discussion of the
following:

1. Site conditions and descriptions, including a site map drawn to scale
showing the locationfdhe gructures and/orensitive features and the
location of the construction activity.

2. Field procedures and equipment used, including seismograph
manufacturer, model and unit serial number.
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3. The name of the seismograph operator.

4. Adigital and hard copyfall ground vibration time histories, in units of
velocity.

5. A record summary of the maximum value of ground vibration in any
one of three directions measured (longituditralsversgor vertical),
the frequency associated with the maximum value in hand the
measured distance between the seismograph and the construction
activity.

6. Construction activities including construction equipment used,
environmental conditions such as temperature and relative humidity
ranges during construction, and other atiéig that are not construction
related (train activity, heavy traffic, flooding, etc.).

7. Analysis of results with conclusions and recommendations.

8. Any additional inclusions to the report(s) requested by the Project
Engineer.

804.12.8 Archiving: Maintain copiesof all submittals for at least 5

years, or until all pending litigation is completed.

804.13 MEASUREMENT.

804.13.1 Piles: Piles will be measured by the linear foot of installed and
accepted pile below pile cofff elevation. Redriving of permanent piles used
as loal test anchorages will not be measured for payment.

804.13.2 Splices: Pile splices will not be measured separately for
payment.

804.13.3 Pile Extensions: No measurement will be made for
extensions necessitated by damage to the pile during driving or overdriving
error.

804.13.3.1 Precast Concrete Pile Extensions: Measurement of
castin-place extensions on precast concrete piles will be made by the
linearfoot. The length of the extension is the cast length. The cast length will
be the cut back plus the extension and will be mudtidby four to determine
the quantity for payment. No deduction will be made from the ordered length
of pile driven due to cuback for extension.

804.13.3.2 Steel Pile Extensions: Measurement of extensions on
steel piles will be made by the linear foot. The tatahber of linear feet of
piling driven will be determined by adding@ot to the net length of piling for
each authorized splice in place in the finished structure.

804.13.4 Pile Cut-Offs: Cutoffs will be measured by the linear foot.
Measurement will not be rda for cutoffs necessitated by crushing,
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brooming, splitting, or other damage resulting from driving. No measurement
will be made for required cudffs of castin-place concrete pile shells.

Cut-offs will remain the property of the contractor.

804.13.5 Test Piles and Indicator Piles: Test and indicator piles are
measured per each. Measurement for payment includes removal. Piles pulled
and reused as permanent piles will be measured as providedBoddBY1.

804.13.6 Static Load Test: Load tests will be measured pech. The
number of load tests will be the number of load tests performed and accepted.

804.13.7 Dynamic Monitoring Assistance: Dynamic Monitoring
Assistance is measured per each satisfactory completion of monitoring.
Measurement includes all equipment, matefador, and time necessary to
complete this item.

Dynamic monitoring occurrences that are necessary because of contractor
error will not be measured for payment.

804.13.8 Dynamic Monitoring Instrumentation: Dynamic
Monitoring Instrumentation is measured per lummswhich includes all
materials, equipment, tools, and incidentals necessary to complete this item.
Quantity of materials and equipment is shown on the plans.

804.13.9 Cone Penetrometer Test Assistance: Measure CPT
Assistance per each satisfactory completion®félst. Measurementincludes
all equipment, material, labor, and time necessary to complete this item.

804.13.10 Prebored Holes and Jetting: Prebored holes and jetting
will not be measured for payment.

804.13.11 Construction Site Survey: Construction site survey will
be masured per lump sum.

804.13.12 Vibration Monitoring Vibration monitoring will be
measured per day. A day is defined as a day in which the contractor drives
piles for at least 6 hours.

804.14 PAYMENT. Payment will be made at the contract unit price which
includes all mateals, equipment and labor necessary to complete the item.

804.14.1 Piles: Payment will be made at the contract unit price for the
type and size of pile.

804.14.2 Pile Extensions: Payment will be made at the contract unit
price for the type and size of pile extended.

804.14.3 Pile Cut-Offs: Payment will be made at the contract unit price
for the type and size of pile coff.

804.14.4 Test Piles: Payment for test piles will be made at the contract
unit price.
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804.14.5 Indicator Piles: Payment for indicator piles will be made at
the contract unprice. If determined from the driving records and the dynamic
monitoring that the indicator pile should be load tested, the price will be
negotiated.

804.14.6 Static Load Test: Payment for loading piles will be made at
the contract unit price.

804.14.7 Dynamic Monitoring Assistance: Payment will be made at
the contract unit price. Reimburse the Department for the expenses associated
with the delays caused by the contractor.

804.14.8 Dynamic Monitoring Instrumentation: Payment for
dynamic monitoring instrumentation will be maddtee contract unit price.

804.14.9 Cone Penetrometer Test Assistance: Payment will be
made at the contract unit price.

804.14.10 Construction Site Survey: Payment for construction site
survey which includes preonstruction and pogtonstruction site surveys will
be madet the contract unit price which includes furnishing materials, tools,
equipment, labor, and incidentals required to complete this item.

804.14.11 Vibration Monitoring: Payment for vibration monitoring
will be made at the contract unit price which includes momigpservice,
reporting and documentation of results, equipment, material, labor, and time
necessary to complete the item.
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Payment will be made under:

Item No. Pay Item Pay Unit
80401 Precast Concrete Piles (Size) Linear Foot
804-02 Treated Timber s (Type) Linear Foot
804-03 Steel Piles (Type and Size) Linear Foot
80404 Castin-Place Concrete Piles (Size) Linear Foot
804-05 Precast Concrete Test Piles (Size) Each
804-06 Timber Test Piles Each
804-07 Steel Test Piles (Type and Sjize Each
804-08 Castin-Place Concrete Test Piles (Size) Each
804-09 Static Load Test (Type and Size) Each
80410 Precast Concrete Indicator Piles (Size) Each
80411 Timber Indicator Piles (Type) Each
80412 Steel Indicator Pile (Type and Size) Each
80413 Castin-Place Concrete Indicator Piles (Sizc  Each
80414 Dynamic Monitoring Assistance Each
80415 Dynamic Monitoring Instrumentation Lump Sum
80416 Cone Penetrometer Test (CPT) Assistance  Each
80417 Construction Site Survey Lump Sum
804-18 Vibration Monitoring Day
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Section 805
Structural Concrete

805.01 DESCRIPTION. Furnish, place, finish, and cure concrete in bridges,
culverts and other structures.

Quiality assurance requirements shall be as speuiftbe latest edition of
the Dpart ment 6s p uApplicatoa tofi Qualisy Adsurandee d
Specifications for Portland Cement Concrete Pavement and Structodes
Application of Quality Assurance Specifications for Pre¢asistressed
Concrete Plants.

Conform to Section 802 for structural excavation and backfill.

805.02 MATERIALS. Comply with the following sections or subsections:

Steel Joints 815
Portland Cement Concrete 901
Mortar 1001.03
Joint Materials for Pavements and Structures 1005
Waterstops 1005.07
Reinforcing Steel 1009
Curing Materials 1011.01
Special Finish for Concrete 1011.03
Metals 1013
Steel Stayin- Place Forms 1013.38
Concrete Pipe and Precast Reinforced Conc
Drainage Units 1016
Flexible Plastic Gasket Material 1016.01.1
Epoxy Res Adhesives 1017
Form Release Agents 1018.06
Geotextile Fabric 1019

Use grout conforming to ASTNI1107. Prepare and test grout cubes in
accordance with ASTNC1009.
Classes of concrete furnished shall be as follows:
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Table 805-1
Classes and Uses of Concrete

Concrete Class Use

Concrete exposed to sea water, and all other

Al, A2, A3 . .
concrete except as listed herein.
MASS(I\'AA‘;L\)S’;S'\‘A(Q;S( A2), Mass concrete
P1, P2, P3 Precast concrete
S Drilled shafts, seals and underwater
placements
M Minor structure

805.03 FORMS.

805.03.1 Design and Construction: Comply with Sectior817.
Forms shall be mortar tight, designed and constructed so that finished concrete
conforms to specified dimensions and contours. If required, design and
construct forms to accomrdate partial removal for finishing operations.

Where lower formed spaces are inaccessible, leave lower form sections
loose so that they may be removed for cleaning formed spaces immediately
before placing concrete. As far as practical, design forms sfothamarks
will conform to general lines of the structure.

When possible, forms shall be daylighted at intervals not greater than
10feet vertically with openings sufficient to permit free access for inspection
and working the concrete.

Setand maintainforms true to required line and grade until concrete
sufficiently hardens.

When concrete is formed by soil, provide firm soil or compacted material.

805.03.2 Form Surface: Forms for exposed concrete surfaces shall not
adhere to nor discolor concrete. Chamfer fofamn exterior corners and round
interior corners to prevent sharp corners. Bevel or draft projections and
penetrations to ensure easy removal.

Treatforms with an approved form release agent prior to placement of
reinforcing steel. Do not use releaser@g that will adhere to or discolor
concrete.

Prior to treating form surfaces and placing concrete, clean the interior of
forms of dirt, sawdust, shavings, and all other debris.
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805.03.3 Form Ties: Design and construct form ties to withstand the
forces of concret placement and other applied loads. Construct metal ties or
anchorages within forms to permit their removal to a depth of at leasich/2
from the face without damage to concrete.

805.03.4 Formwork and Surface Tolerances: Provide hardened
concrete finish lines accordance with plan dimensions and the tolerances
specified in Tabl&052 prior to removal of formwork and shores. For
tolerances not shown, conform to AC17.

For nonconforming formwork or concrete surfaces, submit a proposed
corrective action pin to the Project Engineer for review. Include proposed
repair locations, limits, and procedures. Repair procedures determined by the
Department to be potentially detrimental to the structure or its performance
will not be permitted. Do not begin cortee action until submittal

acceptance.
805.03.4.1 Precast and Prestressed Concrete: Conform to
then Ma nu al for Quality Control for Pl a

Prestressed Concrete Products (MUILG Latest Edition)published by the
Prestressed Concrete Institute

805.03.4.2 Cast-in-Place Concrete: Conform to Table 8092.
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Table 805-2

Tolerances for Cast-in-Place Concrete Construction

Description Tolerance,
(Inches)
Camber Measured from camber line +1/ 8,
From Plumb Exposed Surfaces +3/8
Concealed Surfaces +3/4
Columns
In 10 feet of Length +1/4
Over Entire Length +1
Horizontal Element Centerline Alignment +1/2
Centerline of Bearing Riser +1/8
Abrupt form offset at Barrier Rail +1/8
Location of Openings through
Concrete Elements +1/2
Vertical Profile Grade Line +1/2
Bearing Riser Elevation +1/8
Top of Other Concrete Surfaces
and Horizontal Grooves
Exposed +3/4
Concealed +1
Location of Concrete Openings +1/2
Dimensions of Bridge Deck / Slab Thickness +1/ 4,
Specified Elements Footings
Formed Surfaces + 2, T ]
Surfaces Placed against Sall + 3, T ]
Thickness + 3, T
Other Concrete Elements +1/ 2,
Concrete Openings +1/2
From Plane Slope of Surfaces
In 10 feet:
Watertight Joints +1/8
Bridge Decks +1/4
Other Exposed Surfaces +1/2
Concealed Surfaces +1
Bearing Riser Horizontal Dimensions + 1, T

622




805.03.4.3 Bridge Deck and Approach Slab Ride Quality:
This subsection is under development.

Table 805-3
Segment Roughness

This table is reserved.

805.03.5 Steel Stay-in-Place Forms: Conform to the following:

1. Form support angles or straps shall not be welded to steel structural
members.

2. Shield steel structural members to prevent weld splatter or arc strikes
during form support installation.

3. Use only n interior bays.

4. Dead load deflection shall not exceed L/240 oriB¢8.

5.Provide reinforcing chairs which span corrugations and properly support
the reinforcing steel.

6. Metal chairs in contact with the metal forms shall be-dipped
galvanized, kectroplated with zinc (G&rade), epoxy coated, or stainless
steel.

7.Repair damage to galvanized surfaces on the metal forms or the visually
exposed surfaces of the support angles in accordance with 811.06.6.1.

8. Remove portions of support angles thattrudeabove the top of the
girder flangemore than 1/2nch.

9. Steel stay in place forms shall not be considered part of the girder lateral
support system.

805.04 MINIMUM CONCRETE COVER. Measure cover from face of
concrete surface to nearest face of reinfgycsteel. Provide minimum
concrete cover in accordance with the plans or as specifiezbia805-4:
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Table 805-4
Concrete Cover Requirements

. Minimum Cover Tolerance
Location . )
(inches) (inches)
Top of deck 21/2 +1/4,11/8
Bottom of deck 11/2
Stirrups and ties 2
Contact with water 3
Contact with soil 3 +1/2,11/4
Drilled shafts 6 13
Other 2 +1/4,11/8

805.05 HANDLING AND PLACING CONCRETE.

805.05.1 General: Prior to placing concrete, submit a concrete
placement plan to the engineer that will result in saamtrete, in the correct
location and conforming to plan dimensions for record.

In preparation for placing concrete, remove all sawdust, chips, and other
debris from form interiors. Inspect forms then saturate with water immediately
prior to placing conete.

Strip forms, inspect, and allow substructure concrete to attain compressive
strength of at leagt000psi prior to placement of superstructure loads.

Place concrete without segregating materials and without displacing
reinforcement.  Discontinue omdions if placement methods cause
segregation, impede workability, or produce other detrimental effects.

When placing operations involve dropping concrete more thi@etb
deposit it through a tremie or other accepted means identified in the concrete
placement plan.

Consolidate concrete during and immediately after depositing by
mechanical vibration, subject to the following provisidfse internal vibration
unless authorization for other methods is obtained or provided herein.

1. Use vibrators capable of ammsmitting vibrations to concrete at
frequencies of at least 450Qpulses per minute.

2. Vibrate with intensity that visibly affects concrete over a diameter of at
least 18nches. Vibrate with sufficient duration and intensity to thoroughly
consolidate cocrete without causing segregation. Limit vibration at any one
point as required to prevent localized areas of grout forming.

3. Provide a sufficient number of vibrators to properly place and
consolidate each concrete batch.
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4. Manipulate vibrators to thorobty work concrete around reinforcement
and embedded fixtures and into corners and angles of forms. Apply vibration
at the point of deposit and in the area of freshly deposited concrete. Insert and
withdraw vibrators slowly and vertically to and from tbencrete. Apply
vibrators at points uniformly spaced and which overlap the visibly affected
zones.

5. Do not vibrate directly against reinforcement. Take special care when
reinforcement is in sections or layers of concrete which are between initial and
final set.

6. Supplement vibration by spading as necessary to ensure smooth surfaces
and dense concrete along form surfaces, in corners, and locations inaccessible
to vibrators. Provide methods in the concrete placement plan.

7. Reduce the number and size oppad air cavities (bug holes) in the
formed concrete surfaces to minimize finishing.

8. Place concrete in horizontal layers no more thaimdlaes thick unless
otherwise permitted. Ria and consolidate each layer before the preceding
layer has achieved tnl set to prevent damage to green concrete and avoid
planes of separation between lifts.

9. When an emergency results in less than a complete layer being placed in
one operation, terminate placement with a temporary vertical bulkhead. Prior
to continuingplacement, the quality of the initial placement and the location of
the construction joint will be evaluated for acceptance. Some remediation may
be required. Construction joints are to be in accordanceB@#D5.8.

10. During concrete placements, wash eemove any materials that adhere
to the surface of adjacent members. Following concrete placement, remove
accumulations of mortar splashed on reinforcement steel and forms. Do not
mix dried mortar chips and dust in fresh concrete.

11. Protect any installegrojection (reinforcement, anchor bolt, etc.) from
disturbance between initial and final set of concrete.

805.05.2 Reinforced Concrete Box Culvert: Furnish structures of
either casin-place concrete or precast concrete units. Install precast units in
accordancevith Section701. The maximum joint opening between precast
sections is 0.75 inches. Construct each headwall monolithically, unless
otherwise specified. Headwall installations include wingwalls and supporting
footings in accordance with the plans.

At the time of final acceptance, clean concrete box culverts of debris and
soil to the culvert invert.
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805.05.2.1 Cast-in-Place: When box culverts are constructed in
segments, vertical construction joints shall be perpendicular to the axis of the
culvert.

For culverts 4eet or less in height, walls and top slab may be constructed
monolithically. For culverts more tharfdet in height, walls shall be placed
independently from the top slab placement.

805.05.3 Footings, Columns, Walls, Caps, and Girders: Deposit
concrete uniforny the full length of the element and bring up evenly in
horizontal layers. Place concrete in forms with no standing water. Use
monolithic placement unless otherwise specified or allowed by the engineer.

Place concrete between construction joints in @rmaous operation. Prior
to placing subsequent concrete sections, previously placed sections shall be
capable of supporting applied loads.

Concrete supporting formwork shall have attained at least (3§00
compressive strength prior to placing concrete.

805.05.4 Slab Spans and Girder Decks: Place concrete full depth
and full width between vertical bulkheads in one continuous operation for each
placement in accordance with the placement sequence specified in the plans.
Submit proposed alterations to the specifigdcement sequence to the
Engineer of Record with supporting calculations for review. Review of
proposed alterations to the placement sequence will be at no expense to the
Department.

Placement shall not induce stresses in previously placed concretdasvhich
between initial and final set.

Use placement rates in accordance with T8De5.

Table 805-5
Placement Rates for Slab Spans and Girder Decks
Placement Size Minimum Placement Rate
(cubic yards) (cu yds / hour)

0-50 20

51-75 25
76-125 30

Over 125 40

805.05.4.1 Slab Spans: Anchor void forms to prevent movement
during placement of concrete in voided slabsrming concrete with soil is
not allowed for slab spans.
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805.05.4.2 Girder Decks: Provide sufficient supervision,
manpower, equipment, tools, and materials $suee proper production,
placement, and finish of concrete for each placement in accordance with
minimum placement rates specified in TaB@&5. If minimum placement
rate is not achieved, the engineer may reject the placement. Further placement
of similar nature and size will not be permitted until corrective measures have
been taken to assure that the minimum placement rate can be met.

The contractor is responsible for line and grade control. Verify girder
camber prior to constructing risers. Constriser elevations to accommodate
actual girder camber and vertical curvature to maintairicggace deck plan
thickness.

805.05.5 End-On-Construction: Use eneon-construction only for
slab span bridges, either casiplace concrete or precast concrete, wihen
construction cannot be conducted from the ground or it is impractical to work
from the water surface. Provide to the engineer a submittal document
requesting permission to use emaconstruction. Include drawings and
analysis demonstrating constractiloads will not adversely affect members.
Construction loads include dead loads, live loads, impact, wind loads, etc.
Include details of matting systems, crane specifications, dimensions, lifting
loads, and corresponding extension distance from the cilghe drawings and
calculations shall be stamped, signed and dated by a professional civil engineer
registered in Louisiana.

Do not begin endonconstruction activity untilt h e Depart ment
acceptance of the submitt#lcceptancef theendon-constrution submittal
will not relieve the contractor from responsibilityr safe and successful
completion of the work. &oair d damage to the structure causeddigted
construction activitieat no cost to the Department.

805.05.6 Conveying Concrete: Arrange equpment so that no
vibration damages freshly placed concrete. Operate conveyance mechanisms
to prevent segregation of concrete. Supply a homogenous stream of concrete.

805.05.7 Depositing Concrete Underwater: When required by the
plans or allowed by the engineeoncrete may be placed under water.

Place concrete without segregation and in one continuous placement using a
tremie. Refer to 803.05.9 for tremie requiremeRovide a surface as level
as possible. A leveling course may be allowed for seal concratfier
dewatering subject to design considerations.

Prior to constructing subsequent placements, remove laitance and other
unsatisfactory material from the construction joint surface without damaging
the concrete.
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805.05.8 Construction Joints: Construction joints wh reinforcement
crossing the plane of the joint shall conform to the following. Install
construction joints only where located on the plans or shown on the placement
schedule. Do not install construction joints between levels of mean low water
and mearigh water. Submit proposed construction joint locations not shown
in the plans for review by the Engineer of Record.

Roughenthe surface of hardened concrete without leaving loosened
particles of aggregate or damaged concrete. Thoroughly clean thenedg
surface of foreign matter and laitance immediately prior to placing subsequent
concrete.

Allow at leas seven days between adjacplaicements Achieve bonding
as follows.

805.05.8.1 Neat Cement Slurry: Thoroughly saturate hardened
concrete with water and a adequate neat cement slurry at the joint. Place
new concrete before the slurry has attained its initial set. Place concrete
continuously from joint to joint. Finish joints true to plan line and elevation.
805.05.8.2 Epoxy Resin: Coat vertical concrete surfaces
construction joints prior to each subsequent placement with an accepted epoxy
resin conforming to Section 1017. Apply in accordance with the
manufacturer 6s r ec o mmecheddreinfocmgsteel A ma X
may be coated with a thin layerboxy at the joint interface.

805.05.9 Water Stops: Place water stops of metal, rubber, or plastic
conforming to 1005.07 as shown on the plans. Where joint movement is to be
provided, use waterstops of a type permitting such movement without damage.
Splicewatesst ops i n conformance with manuf a
form continuous watertight joints.

805.06 CURING. Use wet cure method for all concrete unless specified
herein or permitted otherwiseCure precast concrete in accordance with
805.09.4.

Cure all concete a minimum of seven curing day$he aring day is
defined as 24ours in which the temperature is above 50°F and if binary or
ternary mixes used, 55°FColder days may be counted if accepted methods
are used to maintain the specified minimum air terapure adjacent to
concrete.

Do not permit salt water to come in contact with concrete for at least
30days.

805.06.1 Wet Cure Method: Wet cure concrete utilizing burlap,
combined burlap and white polyethylene, or other acceptable blanket materials.
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Immediatelycover the exposed concrete after finishing with two thicknesses
of wet burlap or an approved equivalent. Secure blanket so that it is in contact
with the concrete at all times. After placement, keep the concrete continuously
wet for at least turing dag.

805.06.2 Membrane Cure Method: For curing concrete in minor
drainage structures, bridge substructures, and diaphragms, a membrane curing
compound in accordance with 1011.01 may be substituted for wet curing when
surfaces do not require a Claser Class3 finish. When membrane curing is
used, cover or shield exposed reinforcing steel and construction joint surfaces
to prevent coating with curing compound. Wet cure construction joint
surfaces.

Seal concrete surfaces in contact with forms immediately after form
removal. Apply curing membrane as soon as surface moisture has evaporated.

Method and application rate of curing compound shall be in accordance with
the manufactureros recommendations, bu
than one gallon per 1Gfuare feet of surface area. Apply the compound in
one or two applications. If the compound is applied in two applications, apply
the second application no more tham3@utes after first application.

After final application of curing compound, the fg¢ should have the
appearance of a blank white sheet of paper.

If rain falls on newlycoated concrete before the film has dried sufficiently
to resist damage, or if the film is damaged, apply a new coat of compound to
affected surfaces.

805.06.3 Form Curing Method: Form curing, in which the concrete
remains in forms that have not been disturbed, is an acceptable method for
formed surfaces. Wet cure or membrane cure unformed surfaces as specified
in 805.06.

805.06.4 Deck Curing: Maintain the deck in surface saturated
condtion using foggers until application of curing compound. Use a
membrane cure with a Tyf@e curing compound immediately after final
texturing as an interim curing measure in accordance with 601.03.10. Exposed
reinforcing steel and joints shall be coveoeghielded to prevent contact with
curing compound. Use wet curing methods when concrete has set sufficiently
to support blanketing materials without marring the surface.

Close the deck to all traffic, including vehicles of the contractor, until
concretehasbeen in place and cured for édringdaysandhas attained
4000psicompressive strength.
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805.07 REMOVAL OF FORMS AND FALSEWORK. Remove support
forms and falsework without overstressing the concrete and in such a manner
as to permit concrete to uniforméynd gradually take stresses due to its own
weight. During continued cold weather, when accepted artificial heating
methods are not provided, the engineer may permit removal of forms and
falsework at the end of a period of calendar days equal to two tirees
number of curing days specified.

Remove support forms and falsework in accordance with the strength
requirements of Tabl@05-6 and time requirements of Talde5-7.

Remove side forms in accordance with T&30&6.

Table 805-6
Removal of Support Forms and Falsework
Cast-in-Place and Precast Non-Prestressed Concrete

Concrete Class Compressive Strength, psi
Al, A2, A3, S 4000
MASS(A1), MASS(A2), MASS(A3) 4000
M 3000
P1, P2, P3 Non-Prestressed 3000
Table 805-7

Forms and Falsework Removal Schedule
Cast-in-Place and Precast Non-Prestressed Concrete

Form and Falsework | L = Unsupported Length Minimum Time

Location (ft) (Curing Days)
Under slabs/decks, L <10 7

diaphragms, beams, 10 OL 017 7 + (L7 10)

caps, footings, etc. L>17 14
Under cantilever LO1 7
portions of slabs/decks L<1 1
Side forms N/A 1
Caissons N/A 1

805.08 CONCRETE SURFACE FINISHES. Classify surface finishes in
accordance witfiable805-8.
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Table 805-8
Concrete Surface Finishes

Class 1 Ordinary Finish
Class 2 Rubbed Finish
Class 3 Special Finish
Class 4 Sandblast Finish
Class 5 Bridge Deck Finish
Class 6 Sidewalk Finish

Give all concrete a Clags Ordinary Finish, prior to and in addition to any
other type of finish speied.

Give concrete a Clags Class3, or Clasg! finish when specified.

Give bridge deck surfaces a Clas®Bridge Deck Finish.

Give sidewalk surfaces a ClagsSidewalk Finish.

805.08.1 Class 1, Ordinary Finish: Remove fins and irregular
projections from alsurfaces. Clean and patch cavities produced by form ties,

honeycombs, and other holes. Repair broken corners, edges, and other defects.

Clean and patch air cavities (blgles) of depths greater than irigh.

Cut form ties back at least li#ich as dewibed in 805.03.3. Fittings for
metal ties shall be of such design that, upon their removal, cavities left will be
of the smallest possible size. Grind fiberglass ties flush with the concrete
surface.

Provide surfaces which are sound, true, uniform,samdar in color. For
precast concretelo not clean in a manner that destroys the glazed surface of
concrete resulting from the use of metal forms.

Use concrete patch material from the Approved Materials List (AML)
meeting the same design requiremesttha concrete being patched. Patch
material wil/l be mixed, pl aced, and
data sheet.

Keep construction and expansion joints free of mortar and concrete. Leave
joint filler exposed for its full length with clean @true edges.

Strike off exposed surfaces not protected by forms to a true, even surface.
Do not use additional mortar to provide a grout finish.

On concrete below the final ground line, removal of fins and projections
may be omitted. All other patchingll be required.

805.08.2 Class 2, Rubbed Finish: Concrete surfaces to receive a
Class2 finish will be as specified in the plans.

Provide a surface finisthat has a uniform smooth texture and color. Fill
all holes and voids, including bug holes.
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As soon as patching has sufficiently set, thoroughly saturate the exposed
concrete surfaces with water and rub with a medium coarse carborundum
stone. Continue hbing until the surface has been ground to a paste, removing
all form marks, irregularities, and projections. In this process, do not introduce
any additive material other than water.

After rubbing has produced a smooth surface finish of uniform color,
caefully brush the material which has been ground to a paste to a uniform
texture, and allow it to reset under proper curing conditions. Carefully protect
these surfaces from disfigurement and discoloration during subsequent
construction operations.

Following stone rubbing and brushing, use a-sbnnk epoxy grout to fill
any remaining holes to produce a smooth surface of uniform color and texture.

805.08.3 Class 3, Special Finish: Concrete surfaces to receive a
Class3 finish will be as specified in the plans. héh the plans call for both
Class2 and Clas8 finishes to be applied to the same surfaces, provide Zlass
finishing prior to Clas8 finishing for those surfaces. For existing concrete
surfaces, patch and clean surfaces prior to applying Glasish

Provide a concrete coating material from the AML. Provide the same
product from a single manufacturer for each structure. Apply special finish in
accordance with the manufactureros

Provide a uniform color and texture at time of acaeg#a Provide color in
accordance with the color scheme specified in the plans or otherwise in
accordance with 1011.03. Provide to the engineer color and texture samples
on materials similar to application for acceptance prior to finishing.

Class 4, Sandblasted Finish: Concrete surfaces to receive a Class

finish will be as specified in the plans. After @&ing days, sandblast the

concrete surface with hard, sharp sand to produce an evenly fine grained
surface in which mortar has been cut away, lepaggregate exposed.

805.08.4 Class 5, Bridge Deck Finish:

805.08.4.1 Striking Off: After concrete is placed and consolidated
according to 805.05, strikeff bridge decks with mechanical equipment having
longitudinal and transverse shearing motion. Roller type screedsotare n
permitted. Consolidation by vibratory action of the finishing machine is not
allowed. Keep a slight excess amount of concrete in front of the cutting edge
of the screed. Carry the excess amount of concrete to the edge of the
placement or form and ws

Mechanically screed the entire length of the bridge deck width with the
exception of joint block outs and one foot from gutterlines. Submit for
approval other locations requiring hand finishing.
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Remove laitance and foreign materials brought to théaseirduring
finishing operations.

Keep the addition of water to the surface of concrete to assist in finishing
operations to an absolute minimum. Apply water to assist finishing operations
as a fine mist from a pressurized sprayer.

805.08.4.1.1 Longitudinal Screed: Longitudinal screeds are
allowed for simple spans bridge decks less thafe&0in length. For spans
between 30 and S@et in length, the screeds must be mechanically operated.
Adjust the screed cutting edge to conform to the roadway profile. Siffike
bridge decks with a screed parallel to the centerline of roadway, resting on
bulkheads or screed strips cut or set to required roadwayszossn.
805.08.4.1.2 Transverse Screed: Provide a transverse screed

for simple spans 5feet or greater in length and fonrtmuous spans. Provide
mechanical finishing machines that are power driven, traveling on rails set to
achieve specified profile and screeds set to the -@@stson. Perform a dry
run to check header placement, deck thickness, and reinforcing steel cove

805.08.4.2 Straightedging: After striking off, check the surface
with an approved Hbot metal static straightedge operated parallel to the
centerline of the bridge. The surface shall show no deviation in excess of
1/8inch from the testing edge of the straggde. Correct deviations in excess
of this requirement before final finishing. The checking operation shall
progress by overlapping the straightedge at leashalighe length of the
preceding pass. Correct major deviations by strikeUse the stightedge to
correct minor deviations and as a checking device.

805.08.4.3 Final Texturing: After surface irregularities have been
removed and a satisfactorily smooth surface obtained, give the concrete a
uniformly textured final surface finish by use of a metas tiexturing device
conforming to 601.03.1.13. Provide required texture by using either a
mechanical or manual operation to propel metal tines. Provide grooves
conforming to 601.03.9.8.

Grooves shall be transverse to the centerline of roadway and $éiadl &x
within 1 foot of the gutter line. If grooves are applied too deep, micromilling
or diamond grinding of the surface andgm@oving will be required at no
additional cost to the Department.

Maintain the deck in surface saturated condition usingydog) until
application of curing compound.

805.08.5 Class 6, Sidewalk Finish: After concrete has been placed,
consolidate and strike off the surface by means of a strike board and float. Use
an edging tool on edges and at joints. Do not vary the surface bythmaare
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1/8inch under a 1{oot metal static straightedge. Provide the surface with a
granular or matte texture.

805.09 PRECAST CONCRETE. Comply with 801.(b. Provide shop
drawings for precast concrete.

Provide a technician skilled in the specified precast systifat shall
supervise the work and provide assistance to the engineer as necessary.

Furnish a concrete cylinder compression testing machine with a minimum
250,000pound capacity complying with ASTMC39 along with all other
necessary supplies and equipmenFurnish a surface resistivity meter
conforming to DOTDTIR 233. Furnish suitable testing facilities for use of this
equipment. Calibrate equipment utilizing an accepted calibration service prior
to initial use and at one year intervals thereaftecai@ate the equipment if
it appears to be giving erratic results during use.

Hot weather concrete limitations as stipulated in 901.11.2 shall not be
applicable for steam curing; however, precautions such as cooling of forms
will be required.

805.09.1 Supervision and Inspection: The Department will inspect

all precast concrete members.

Shop drawings in accordance waf1.(® shall be in the possession of the
plant inspector at least two days prior to beginning fabrication. Provide access
to all engaged parts ohe plant during fabrication. Keep areas requiring
inspection free of debris.

The fabrication, construction, and dimensional tolerances of prestressed
members shall conform to the limits specified in Manual for Quality
Control for Plants and Productioof PrecastPrestressed Concrete Products
(MNL-116-Latest Edition)published by the Prestressed Concrete Institute,
unless otherwise specified herein.

Furnish an office with at least 14Quare feet of floor space for the
Department personnel to perforraaessary work. Provide additional office
space as deemed necessary by the engineer. This office shall contain a desk,
chair, and file cabinet with lock, telephone with dedicated line, electric lights,
power outlets, high speed internet connection, skelaad tables in the
quantity required by the engineer. Provide the office with adequate heating,
ventilation, air conditioning, and convenient sanitary facilities with running
water. Fabricator shall be responsible for paying all utility bills. THiseof
shall be in good condition, located where there is not excessive noise with
reasonable access to the fabrication area, and restricted for use by
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Department s inspectors only. Provi

parking space.

805.09.2 Forms: Forms shalbe in accordance with 805.03 as amended
by this section.

Use steel forms. Seal bolted joints or seams to minimize seepage. For
exterior girders, space bolted form joints to have no more than two bolted
joints or seams per member.

Prior to placement of emrete and reinforcing steel, thoroughly clean forms
and uniformly coat inside form surfaces with a form release agent from the
AML. Maintain form surfaces clean and free from concrete fupld

Prevent flash setting. Cool forms as required.

805.09.3 Handling and Placing Concrete: Handle and place
concrete in accordance with 805.05 and Se@fihy and as amended herein.

Do not deposit concrete in forms until the engineer has inspected
reinforcement, conduits, anchorages, cleanliness of forms, and prestressing
strands and given acceptance. Vibrate concrete to achieve consolidation. In
addition to internal vibration, external vibration may be applied. Vibrate
without displacement or excessive vibration of reinforcing, conduits, or
strands.

At the time of initidset, rough float tops of prestressed beams by scrubbing
transversely with a coarse wire brush to remove laitance and produce a
roughened surface for future bonding. Roughen to average amplitude of
3/8inch £1/8inch.

805.09.4 Curing: Cure concrete in accordanwith 805.06, Sectiod01,
and as amended by this section.

Cure precast members for three curing days using steam method, wet
method, or a combination of the two.

Furnish and install two recording thermometers reportingtanmperature
relationship for ach 200feet of bed.

Use thermocouple cure for all Class P2 and P3 concrete or when specified
in the contract.

805.09.4.1 Steam Cure Method: Contain steam under a suitable
enclosure to minimize losses of moisture and heat. Allow initial set of concrete to take
place prior to applying steam. Steam shall be atgEdGent relative humidity. Do not
apply steam directly on concrete. During application of steam, increase ambient air
temperature at a rate not to exceed 40°F per hour until a uniform temperature not
exceeding 160°F is reached. Continue steam curing at this temperature and maintain
100percent relative humidity until concrete reaches release strength. At this time, steam
curing may be discontinued in accordance with detensioning requirements.
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805.09.4.2 Wet Cure Method: Wet cure in accordance with 805.06,
as amended by 805.09.4.3.

805.09.4.3 Combined Steam and Wet Cure Method: Steam and
wet cure methods may be used in combination to obtain the three curing days.
Submit the procedure for transitioning from steam to wet c¢ar¢he
Department for review and concurrence. Minimize the transition time.

805.09.4.4 Membrane Cure Method: Use as an interim short term
curing method for plastic concrete. Steam or wet cure method shall be used
once the concrete has set sufficiently to preveartimg the surface.

Maintain a surface saturated condition using foggers until application of the
curing compound. Spray uniformly with a dissipating curing compound
immediately after final finishing or texturing in accordance with 601.03.10
Exposed reiforcing steel and joints shall be covered or shielded to prevent
contact with curing compound.

805.09.5 Finishing: After removal from forms and completion of
curing, perform required repairs, finishing, and gostir checks prior to
storing members. Finish in@rdance with 805.08.1. Repair minor defects
with concrete patch materials from the AML.

805.09.6 Storage and Transportation: Prevent damage during
storage, handling, and transportation of members. Replace damaged units.

Maintain girders in an upright positioBupport girders within three feet of
the end of the girdermunless otherwise specifie@upport piles at lifting
locations.

Upon detensioning, prestressed members may be moved to other locations
in the fabrication yard for storage and curing.

Hold nonprestressed members at the plant after casting until concrete has
attained the specified 28y compressive strength and minimum cure time.

Hold prestressed members at the plant after casting until concrete has
attained the specified 28ay compressive stretig and no less than bays
for prestressed piles. Prestressed girders can be transported any time after
reaching the specified 28ay compressive strength.

805.09.7 Prestressed Concrete:

805.09.7.1 Stressing Strand: Provide stressing strand in
accordance with Sectidr009.

Cut off ends of strands and coat with a low permeability epoxy paste and
coat with a suitable asphalt material in accordance with the plans.

Provide bad elongation curves showg elongation in inches panch, and
inches per 1f@eet, from 0 to 8(ercentof the minimum ultimate tensile
strength.
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Use the same strand type for similar members. Do not use strands that have
been stressed.
805.09.7.2 Debond Sheathing: Provide sheathing with sufficient
rigidity to prevent bonding of the p#ressing strand and concre&heathing
shall have an inside diameter equal to the nominal strand diameter plus
1/8inch and a wall thickness as thin as possible and sufficient to obtain the
above requirements. Tape the joints between segments of sheathing to prevent
leakage of correte into the sheathing. Split sheathing will not be allowed.
805.09.7.3 Strand Tensioning Requirements:

Prior to use in fabrication, calibrate jacks with their gauges using an
approved independent calibration service. Provide a calibration certificate to
the DOTDConstruction Section. Recalibrate if a jack or gauge appears to be
giving erratic results or if gauge pressure and elongations do not correlate.

Several members may be cast in a continuous line and stressed at one time.
Leave sufficient space between simd members to permit access for cutting
strands after concrete has attained required strength. Leave sufficient free
strand between concrete members to prevent member cracking during curing
and detensioning.

Tension strands with calibrated equipmerfthyldraulic jacks are used,
equip them with gauges with graduations of 100 pounds and accurate within 2
percent of the specified force shown on the plans. Provide means for
measuring elongation to the nearest 1/8 inch + 1/16 inch.

Bring strands to a unifam initial tension shown on the shop drawing or
agreed to with DOTD fabrication supervisor but at least 2,000 pounds prior to
full tensioning. Measure this initial tension by gauge reading or other accepted
means.

For final strand tensioning, measure stirdorce by elongation and then
verify by gauge reading.

Provide elongation and tension force calculations to account for all losses
(chuck seating, abutment rotation, full bed shortening, etc.) to achieve the
specified force shown on the plans. Keep amtof strand elongation and
jacking force for each strand.

A gauge reading jacking force greater than 5 percent of calculated force
required based on elongation will initiate an investigation and corrective
action. In case of a discrepancy, place thereon the side of a slight
overstress. Limit gauge reading jacking force to a temporary strand stress of
no more than 81 percent of the specified strand tensile strength.

Detension each strand in accordance with the sequence shown on the shop
drawings.
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805.09.7.4 Strength Requirements: Make a minimum of seven
test cylinders for Department use for acceptance testing. Make additional
cylinders for quality control.

Cure cylinders using either match cure or thermocouple control cure (TCC)
as required below.

Prior to déensioning, ensure that the least mature concrete placed in the
member has reached the required release strength.

After 28days, the Department will test two cylinders for acceptance. Both
28-day concrete cylinders must attain the minimum required stremigt
members involved are subject to rejection.

If all cylinders have been tested and concrete has not attained final required
strength, acceptance will be made i n a
titled Application of Quality Assurance Specificasdor PrecasPrestressed
Concrete Plants.

Place recording thermometers as follows: For girders, locate one
thermometer at the center of gravity of the top flange and one at the center of
gravity of the bottom flange. For piles, locate the thermometdwayi
between an outside corner of the pile and nearest edge of the center void. If a
void is not provided, provide one thermometer at the center of gravity of the
crosssection.

805.09.7.4.1 Match Cure: Cure cylinders in the same external
curing environment as the méer.

805.09.7.4.2 Thermocouple Control Cure (TCC): Cure
cylinders in a calibrated device which mimics the internal temperature of the
member. Furnish the necessary controls and equipment for maintaining
cylinder temperature equal to the temperature in the precasete member.

Device shall provide a permanent graphical record of time versus
temperature, rate of temperature change, and maximum and minimum
temperatures. Use a maximum time interval ofrildutes for graph.

805.09.7.5 Form Removal and Detensioning: Remove side
forms once concrete has reached the specified release compressive strength.
Detension strands after removal of side forms.

Detension strands before the internal concrete temperature has decreased to
20°F less than its highest peak temperature. Addiagwi#é be permitted to
maintain the internal concrete temperature within the required range.

Detension strands such that lateral eccentricity of prestress will be a
minimum in accordance with approved shop drawings.
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805.09.8 Post-Tensioned Concrete: Posttensionn accordance with
the plans, latest editions of tAASHTOLRFD Design $ecificationsand the
AASHTO Guide Specifications for Design and Construction of Segmental
Concrete Bridges.
805.09.8.1 Bonded Reinforcement: Provide postensioning steel
bar/strand reinforgaent to be bonded which is free of dirt, loose rust, grease,
or other deleterious substances. Blow out ducts with compressed air until no
water comes through the duct. Install reinforcement in ducts which are free of
water, dirt, or other foreign substas. Stress reinforcement, grout ducts, and
once grout has cured and reached the required strength, transtenpmsted
forces to member.
805.09.8.2 Non-Bonded Reinforcement: Install posttensioning
steel bar/strand in flexible ducts cast in the member. Adtesioning, grout
the ducts to provide corrosion protection.
For members with draped strands, an open tap at low and high points of the
duct may be necessary.
805.09.8.3 Grouting: Use grout conforming to ASTNL1107 and
install using the latest edition ZASHTO LRFDDesign Specifications,
AASHTO LRFD Construction Specificationsnd the AASHTO Guide
Specifications for Design and Construction of Segmental Concrete Bridges.
Mold and cure grout cubes with the member and attain a compressive
strength of at least 30@Ei prior to transfer of bond stress or end anchor
release. Prepare and test grout cubes in accordance with &30

805.10 MEASUREMENT. Quantities will be the design quantities as
shown on the plans.

805.10.1 Structural Concrete: Quantities for structural concrete are
computed from plan dimensions per cubic yard. The measured volume is the
gross volume reduced by the volume displaced by chamfers with leg
dimensions greater than lrfghes, expansion joint components and pile
embedments. Volumes deducted for embeduaielder piling are based on
12inches butt diameter and nominal dimensions for other pile types.

805.10.2 Concrete Surface Finish: Quantities for Clas& Rubbed
Finish, Class Special Finish, and CladsSandblast Finish will be measured
per square foot.

Other cowrrete surface finishes will not be measured for payment.

805.10.3 Bridge Superstructure and Substructure: Quantities for
bridge superstructure and substructure will be measured per square foot.
Quantities will be based on the clear roadway width measured froen lyus
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to gutter line multiplied by the length of bridge measured from abutment joint
to abutment joint.

805.10.4 Reinforced Concrete Box Culverts: Quantities for
reinforced concrete box culverts of each size and type will be measured in
place by the linedioot along the flow line between inside faces of the
headwalls. For multiple barrel structures, the measured length will be the sum
of the lengths of all barrels measured as described above.

Quantities for reinforced concrete box culvert headwalls will be mneds
per each. The quantity represents the headwall installation on one end of the
box culvert regardless of the number of barrels.

805.11 PAYMENT.

805.11.1 Structural Concrete: Payment for structural concrete will be
made at the contract unit price per cwaed, agusted in accordance with the
following provisions.

ClassAl, A2, A3, MASS(Al), MASS(A2), MASS(A3) and S concrete will
be accepted on lot basis. Consider a lot to be an identifiable placement not
exceeding 20@ubic yards of concrete. A placement of 80800 cubig/ards
will be divided into two identifiable lots as equal in size as possible. A
placement exceeding 4@0bicyards will be represented by three lots.

As a minimum, two random batches will be sampled for each lot, and three
cylinders will bemolded from each batch sampled. The cylinders will be tested
for compressive strength in 28 to 31 calendar dmythe event of sudden
cessation of operation, a minimum of three cylinders will constitute a lot.

Sampling, testing, acceptance, and payméhtbe in accordance with
Section901.

Formwork, falsework, bracing, concrete handling, placing, finishing and
curing, and expansion joint fillers will not be measured for payment.

805.11.2 Concrete Surface Finishes: Payment for completed and
accepted Clas3 Rulbed Finish, Class 3 Special Finish, and Class 4 Sandblast
Finish will be made at the contract unit price per square foot which includes all
materials, labor, equipment, and tools necessary to complete the item. Unless
specified otherwise, payment for otheoncrete surface finishes will be
included in the payment for the concrete receiving the corresponding finish.

805.11.3 Precast-Prestressed Girders: Payment will be at the
contract unit price per linear foot which includes all work and appurtenances
necessary fofabrication, storage, handling, transporting, and installation in
accordance with the plans and shop drawings.
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Miscellaneous steel and hardware not embedded in the girder are paid for as
provided in Sectio®07. Bearings will be paid for as provided eac§on814.

805.11.4 Bridge Superstructure and Substructure: Payment will
be made at the contract unit price per square foot, which includes the entire
superstructure with railings and the portion of the substructure above the
bottom of caps.

Castin-place concretis subject to 805.11.1 and pay adjustments made in
accordance with dble 9014.

805.11.5 Reinforced Concrete Box Culverts: Payment for
reinforced concrete box culverts will be made at the contract unit price per
linear foot, which includes connections to exigtistructures, concrete,
reinforcing steel, excavation, backfill, and all other items of material, labor,
and equipment necessary to complete the work in accordance with the
Contract.

Payment for reinforced concrete box culvert headwalls will be made at the
contract unit price per each headwall which includes connections to existing
structures, concrete, reinforcing steel, joint materials, excavation, backfill, and
all other items of material, labor, and equipment necessary to complete the
work in accordancwith the Contract.

Castin-place concrete is subject to 805.11.1 and pay adjustments made in
accordance withdble901-4. Acceptance for each precast reinforced concrete
box culvert will be in accordance withe latest version of ASTM C1577.
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Paymenwill be made under:

Item No.
80501
80502
80503
80504
80505
80506
80507
80508
80509
80510
80511
80512
80513

80514

80515

80516

80517
80518

Pay Item Pay Unit

Class Al Concrete (Type) Cubic Yard
Class A2 Concrete (Type) Cubic Yard
Class A3 Concrete (Type) Cubic Yard
Class MASS (A1) Concrete (Type) Cubic Yard
Class MASS (A2Concrete (Type) Cubic Yard
Class MASS (A3) Concrete (Type) Cubic Yard
Class S Concrete Cubic Yard
PrecastPrestresse@oncrete Girders (Type) Linear Foot
Precast Concrete Members Linear Foot
Precast Concrete Members Square Foot
Precast Concrete Members Each
Bridge Superstructure and Substructure (Ty| Square Foot

Reinforced Concrete Box Culverts (Gast Linear Foot
Place or Precast)(Size)
Reinforced Concrete Box Culverts (Gast Linear Foot

Place)(Size)

Reinforced Concrete Box Culverts Linear Foot
(Precast)(Size)

Reinforced Concrete Box Culverts Linear Foot
(Extension)(Size)

Reinforced Concrete Box Culvert Headwall Each

Concrete Finish (Cla3 Square Foot
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Section 806
Deformed Reinforcing Steel

806.01 DESCRIPTION. Furnish and place reinforcing steel for reinforced
concrete structures.

806.02 MATERIALS. Comply with Section 1009. Use accessories
compatible with the reinforcement.

806.03 FABRICATION. Fabricate reinforcement to the shapes shown on
the plans.

806.03.1 Bending: Cold bend reinforcement unless otherwise permitted.
Do not rebend bars. Special fabrication will be required for bending No. 14
and 18 bars more th&® degrees

Bend bas around a pin having a diameter as specified in Tablel806
unless otherwise specified:

Table 806-1
Pins for Bar Bends

Bar Size and Use Minimum Pin Diameter
Nos. 3 through 51 General 6.0 db

Nos. 3 through 571 Stirrups and Ties 4.0 dp

Nos. 6 through 8 1 General 6.0 db

Nos. 9, 10 and 11 8.0 db

Nos. 14 and 18 10.0 dp

dpb=bar diameter

806.03.2 Tolerances: Fabricatebars in accordance with the tolerances
specified in Table 862. All dimensions given in Table 8@bare outto-out of bars.
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Table 806-2
Fabrication Tolerances

U O
i 10
l 1
T
!S 4 2 _)! |-']—*'{ ii"‘%/
{ O
Al J b
l 2 J
i M
!
2 SEEGNSLER 'l
4EN_ QEIVIATION**
e il —
Tolerance
Symbol (inches)
1 °1/2
2 °1
3 +0, -1/2
4 ° 1/2

*Not to differ for opposite parallel dimension by more than 1/2 inch.
**Angular Deviation-Maximum ° 2 1/2° or © 1/2 inch/ft., but no less than 1/2 inch.

806.03.3 Shipping: Shipin standard bundles, taggezhd marked in
accordance with thilanual of Standard Practice of the Concrete Reinforcement
Steel Institute(CRSI). Make tags of durable material and legibly mark with
waterproof markings. Attach &ast one tag per bundle by wire. Show size of
reinforcing, number of pieces, mark and length of bars on tags.
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806.03.4 Handling and Coating Repairs: Handle reinforcing steel
without damaging the reinforcing steel or coatings. Repair coatings to bars
damaged or cut during field operations before rusting occurs in accordance
with the manufacturer's recommendations.

806.04 MATERIAL STORAGE. Storereinforcing steel above ground on
platforms, skids, or other supports to protect from damage and keepAtea
time of concrete placement, reinforcing steel shall be clean and damage free.

806.05 PLACING AND FASTENING. Provide reinforcing steel in the
position shown on the plans. Support reinforcing steel during placing and
setting of forms and concret&dditional bracing may be required to handle
reinforcing cages to prevent damage. Additional bracing may be required to
support and stabilize reinforcing cages to prevent damage or collapse.

When placed in the work, reinforcement shall be free fromldase rust,
loose scale, paint, oil, grease, form release agent, or other foreign material.
Thin powdery rust and light rust need not be removed. Do not field bend
reinforcing steel unless specified on the plans or permitted by the engineer. Do
not cut bas by burning.

Tie reinforcing steel with wire adequate to support the construction loads
including erection of reinforcing steel cages and placement of concrete. In no
case use less than a No. 16 gauge wire. Tie reinforcing steel at all intersections.
When bar spacing is less than 1 foot in each direction tie alternate
intersections, except for drilled shafts which require all intersections of vertical
and horizontal bars to be tied.

Maintain distance of reinforcement from forms by use of metal chiass,
hangers, or other approved supports. Do not use pebbles, pieces of broken
stone or brick, metal pipe, and wooden blocks as bar supports. Precast
concrete blocks may be used when approved by the engineer in applications
where concrete is to be platagainst soil. When allowed, use concrete blocks
meeting the requirements of the concrete placement.

Repair damaged coatings on bar supports (chairs) and accessories in
accordance with manufacturer s r ecomme

806.06 SPLICING. Furnish reinforcement bars 1spliced to the full
lengths indicated on the plans. Do not splice bars, except as indicated in the
plans, without approval of the Engineer of Record. Maintain the minimum
required clear distance to other bars and specified concrete cover.
Minimum required clear distance is three times the maximum aggregate size.
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806.06.1 Lap Splices: Unless otherwise specified, provide lap splices in
accordance with the requirements of Table-80Bo not place a construction
joint within the limits of the lap splice. In lapped splices, place bars in contact
and tie togethefStagger splices by at least one lap splice length when locations
are not shown in the plans.

806.06.2 Mechanical Splices: When shown in the plans, make
reinforcing steel splices with a mechanical splice listed in the AML and used in
accordance with the manufacturer's recommendations. The mechanical splice
shall develop in tension or compression, as required, at least 125 percent of the
specified yield stnegth of the bars being spliced. Stagger mechanical splices to
maintain proper minimum clear distances between bars and mechanical
devices.

806.06.3 Welded Splices: Use welded splices only if detailed on the
plans or if authorized by the Engineer of Recdvelding shall comply with
Section 809. Stagger splices as far as possible. Do not use welded splices on
coated reinforcing steel.

Table 806-3
Lap Splice Length for Grade 60 Steel
Lap Splice Length
Bar No. (inches)
46
61
77
92
107
122
138
155
172

e
PRBoo~v~ourw

806.07 MEASUREMENT. Quantities of deformed reinforcing steel will be
the design quantities as specified on the plans. Design quantities are based on
theoretical weights in accordance with ASTM A615 as shown in Tabld 806
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Table 806-4
Reinforcing Bar Weights
Weight
Bar No. Lb/Lin Ft

3 0.376
4 0.668
5 1.043
6 1.502
7
8
9

2.044
2.670
3.400
10 4.303
11 5.313
14 7.650
18 13.600

Measurement and payment of structural shapes used as reinforcement will
be made in accordance with Sect&®/ Structural Metalon a lump sum

basis.

Measurement and payment of mechanical splices will be Ipeseshch.
The following will not be measured for payment:

1.
2.

6.

7.

8.

Reinforcement furnished for testing purposes.
Additional reinforcement used for laps in spficather than those
shown on the plans.

3. Mechanical splicesot shown on the plans.
4.
5. Additional weight of reinforcement used at the contractor's request

Welded Splices.

as substitutions for reinforcement shoamthe plans.

Additional weight of reinforcementsed for bracing and additional
support.

Spacers, clipsbar supportsaghairg, and other material used in
installingreinforcement.

Additional weight of coating or cleaning and coating repair.

806.08 PAYMENT. Payment for reinforcing steel will includsdl labor,
materials, testing, and equipment required to complete the accepted item.
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Payment will be made at the contract unit price under:

Iltem No. Pay Item
80601 Deformed Reinforcing Steel
80602 Deformed Reinforcing Ste¢Corrosion Resistant)

(Type)
80603 Deformed Reinforcing Steel Mechanical Splice
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Section 807
Structural Metals

807.01 DESCRIPTION. Fabricate, transport, and install structural metals.

807.02 MATERIALS. Conform to sectiori013 except as amded herein.

ASTM A325 and A490 have been replaced by ASTM F3125. References to
A325 and A490 are to be taken to mean ASTM F3125, Grade A325 and A490
respectively.

Provide AASHTOM270, Gradeb0 steel, unless specified otherwise.

Provide highstrength ASTM A325 Typel mechanically galvanized
fastener assemblies. Do not galvanize ASTM A490 bolts. Useskighgth
Type 3 fastener assemblies with weathering steel.

Provide stainless steel anchor bolts, nuts and washers. Comply with
1013.08.4. When galvarmad anchor bolts, nuts and washers are specified, hot
dip galvanize in accordance wi#i1.08.1 and ASTM F2329.

807.03 SUBMITTALS. Comply with Section 801. Furnish working
drawings in accordance wig801.05.

807.04 FABRICATION REQUIREMENTS.

807.04.1 Handling and Storing Materials: Store materials, plain or
fabricated, at the shop and project site above ground on platforms, skids, or
other supports. Keep materials free from dirt, grease, and other foreign matter
and protect from corrosion.

Place and store girders and beamtheupright position. Support long
members, such as columns and chords, on skids placed near enough together to
prevent damage from deflection.

807.04.2 Shop Requirements: Use a fabrication shop possessing
current AISC Structural Steel, AISC Component, and atkdifications as
required for the bridge elements being fabricated and type of work specified in
the Contract. Provide ti@hief Construction Engine&rith documentation of
all current fabricator certifications prior to beginning fabrication. Perform
fabrication work requiring Departmental inspection at a location within the
continental United Stated\lternate certifications that exceed the requirements
herein may be submitted to the Chief Construction Engineer for acceptance.

Provide sufficient liftig capacity, work space, and equipment to fabricate
the required members. The cranes in each working area shall have a combined
rated capacity equal to the lifting weight of the heaviest assembly fabricated
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for shipment unless acceptable alternate liftavgl turning facilities are
provided. Provide lifting methods which prevent damage or overstress to the
material.

Fabricate all elements in shops protected from adverse weather. The
Fabrication Engineer may allow limited fabrication and welding outside t
shop. Outside assembly of field connections may be allowed with prior
approval.

Supply the Fabrication Engineer an office of at leastsifre foot floor
space. Provide additional office space as deemed necessary by the engineer.
This office shallcontain a desk, chair, file cabinet with lock, telephone with
dedicated line, electric lights, power outlets, high speed internet connection,
shelves, and tables in the quantity required by the engineer. Provide the office
with adequate heating, ventilati, air conditioning, and convenient sanitary
facilities with running water. Fabricator shall be responsible for paying all
utility bills. This office shall be in good condition, located where there is not
excessive noise, and restricted for use by Depae nt 6 s i nspector
Provide convenient and adequate reserved parking space.

807.04.3 Inspection: Inspection may be conducted before, during, and
after fabrication. Materials and workmanship which are in the process of
being fabricated and found to contaiefects or have been subjected to
damaging fabrication procedures will be rejected while still in process. The
Inspector has the right to require testing of materials and/or workmanship, even
if materials and/or workmanship are in excess of code requitemen

If defects in materials or workmanship are found by additional testing
required by the inspector, the additional test will be at no additional cost to the
Department. If no defects are found, the Department will compensate the
contractor for the adddnal testing.

Furnish equipment, certified technicians, and required materials for all
required testing of materials and workmanship.

807.04.3.1 Mill Inspection: Structural metals will be inspected as
deemed necessary by the engineer. Prior to fabrication, siabmatiew to
the Chief Construction Engineer two copies of Material Test Reports and a

notarized fAFabricatordéds Materi al St at
which verifies compliance and traceability. When appropriate, a Buy America
statement shalldd i ncl uded on the W@AFabricator (
Certificate of Compliance. 0

807.04.3.2 Shop Inspection: Provide the engineer free and safe
access at all times to all portions of shops where work is being done. Presenta
schedule of fabrication including shimgation and contact information to the
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Chief Construction Engineer at leastdys in advance of commencing work.
Maintain an updated 3@ay look ahead schedule.

Provide a Quality Assurance Program which ensures the products conform
to the requirements the contract and all applicable codes. Provide inspectors
meeting the requirements specified in the latest edition of
ANSI / AASHTO/ AWS D1.5 as appropriate.
be an independent and separate function from all other duscti

The Department retains the right to exercise oversight and require changes
to the contractorodés Quality Assurance
right to inspect all fabrication, pr@ssembly, castings, and other metal items.
The De p a rpeaion doesihat relieve the contractor of responsibility to
perform Quality Control.

807.04.3.3 Field Inspection: Structural metals will be inspected as
deemed necessary by the engineer to verify conformance with the plans,
specifications, and working drawings. dF@ated members having field work
performed that does not conform to the plans, specifications, or previously
reviewed and accepted working drawings will be subject to rejection.

807.04.4 Marking: Provide temporary markings on each member piece
to provide materiaraceability throughout fabrication. When galvanizing is
specified, use a felt tip paint marker that will not be visible through or bleed
through galvanizing coating.

Provide permanent piece markings immediately upon start of fabrication at
one locatiorfor each member. Accomplisteel die stampingith low-stress
steel stamps having a minimum face character radius of hoiCGand a
maximum impression depth of 0.0itzh. Impressions shall not be placed
within 1 inch of plate edge.

In case of doulds to the grade of metal being used, samples will be taken
and tested as directed by the Depart me

807.04.5 Straightening, Cambering, and Curving Materials and
Members:

807.04.5.1 Straightening Material: Prior to fabrication, rolled
material shall be straighiff. straightening is necessary, permission from the
Fabrication Engineer is required.

Sharp kinks and bends will be cause for rejection of the material.

Heat straighten AASHTO M270, Gradd®S 70W and HPS 100W steels
under rigidly controlled procedures. dbaapplication requires permission
from the Fabrication Engineer. Do not allow the maximum temperature of the
steel to exceed 1100°F. If using normalizing, complete straightening of steel
plates before normalizing operations begin for tension memberiaia

651



For all other steels with specified yield points less than 70,000 psi, the
temperature of heating area shall not exceed 1200°F as controlled by
pyrometers or temperatunedicating crayons.

807.04.5.2 Straightening of Members: Do not use artificial
coolingmethod unless permitted by the Fabrication Engineer.

807.04.5.3 Camber for Welded Plate Girders and Rolled
Beams: Camber members before heat curving.

Camber welded plate girders by cutting camber into webs.

Camber rolled beams using either heat methods or cottifgemethods.
Submit methods and procedures to the Fabrication Engineer for review. Show
accepted details and procedures on submitted shop drawihgs.\sing heat,
the temperature of heating area shall not exceed 1100°F as controlled by
pyrometers ordmperaturandicating crayons.After cambering, allow the
beam to air cool. Do not quench.

Camber members in accordance with the plans.

807.04.5.4 Curving Welded Plate Girders and Rolled Beams:

807.04.5.4.1 Materials: Do not heat curve steels that are
manufactured to a spe@&fl yield point greater than 70,008i. Heat curving
will not be permitted for those portions of girders where span base line radius
of curvature is 20@eet or less.

807.04.5.4.2 Type of Heating: Beams and girders may be
curved by either continuous ortype heatingas permitted by the Fabrication
Engineer and shall be in accordance with the latest version 8iA8eITO
LRFD Bridge Construction Specificatians

807.04.6 Finish: Neatly finish all edges in accordance with the latest
version of theAASHTO LRFD Bridge Construoti SpecificationsNeat finish
Is defined as a surface without irregularities such as burrs, sharp edges, slag,
and voids.

807.04.6.1 Facing of Bearing Surfaces: The surface finish of
bearings, base plates, and other bearing surfaces that are to cameact
with each other or with concrete shall comply with the surface finish of
Table8071 and ANSIB 46.1, Surface Roughness, Waviness, and Lay,1Part
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Table 807-1
Bearing Surface Finish

Surface Surface IiRI

Steel slabs 2000
Heavy plates in contact in shoes to be welded 1000
Milled ends of compression members, milled or

) . 500
ground ends of stiffeners and fillers
Bridge rollers and rockers 250
Pins and pin holes 125
Sliding bearings 125
All other surfaces 500

807.04.6.2 Abutting Joints: Abutting joints in compression
members, girder flanges, and tension members shall be faced and brought to an
even bearing when specified. When joints are not faced, the opening shall not
exceed 1/4nch.

807.04.7 Bolt Holes: Provide bolt holes with dimensions conforming to
Table 8072.

Drill holes full-size, or subsizeand ream holes. Subsize holes by
subdrilling or subpunching. Thermal forming of holes will not be permitted.

After holes are finalized, remove bsi@nd shavings. The member shall
be free from twists, bends, and other deformation. Submit proposed repair
procedures to the Fabrication Engineer for review. Initiate repairs upon
acceptance of submitted repair procedure.
807.04.7.1 Forming Holes: Provide standar holes and oversize
holes that are cylindrical and perpendicular to the component. Provide slotted
hole edges that are perpendicular to the component.

In material composed of five or less plates and having a total thickness of
5/8 inch or less, form hateby drilling full-size, or subsizing and reaming.

In material composed of more than five plates or having a total thickness of
greater than 5/8 inch, form holes by subsizing and reaming, or driflibal
while components are assembled and held in progstion.

In milled-to-bear connectiongassemble connection components and hold in
proper bearing position while either reaming subsize holes tiadl or
drilling full -size holes.

In connections which are not milled-bear, use any of the following
methods to finalize holes:
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1. Assemble connection components and hold in proper position while
either reaming subsize holes to fsike or drilling fullsize holes.

2. Use a secured steel template to drill-fitle holes.

3. Use numericalkcontrolled dilling to drill full -size holes.

Connection plates and splice plates may be used as templates for one time
use. Use bushings in templates for multiple use.

Provide subsize holes having a diameter 8it6 smaller than the nominal
bolt diameter. Diametaf the die shall not exceed diameter of the punch by
more than 1/1éhch. Provide clean cut holes without leaving torn or ragged
edges.

807.04.7.2 Use of Oversize and Slotted Holes: When specified
or approved, oversize, shaibtted, and longlotted holes may hesed with
high strength bolts having a nominal diameter of 5/8 inch and larger except as
follows:

1. Oversize holes may be used in all plies of frictippe connections.
Hardened washers shall be installed over exposed oversize holes.

2. Shortslotted holes my be used in all plies of frictietype or
bearingtype connections. In frictiotype connections, shestotted holes may
be oriented without regard to direction of loading. In beatypg
connections, the long dimension of skeldtted holes shalltransverse to the
direction of loading. Install hardened washers over exposedshted
holes.

3. Long-slotted holes may be used in only one of the connected parts of
either a frictiontype or bearingype connection at an individual faying
surface.  friction-type connections, longlotted holes may be oriented
without regard to direction of loading. In bearitype connections, the long
dimension of the longlotted holes shall be transverse to the direction of
loading.

4. Install structural plate wasgrs or continuous bars not less than Hith
thick over long slots that are in the outer plies of joints. These washers or bars
shall have a size sufficient to completely cover the slot after installation. If
requiring hardened washers, place thenr dve plate washers or bars.

5. When oversize or slotted holes are used, the distances between edges of
adjacent holes or edges of holes and edges of members shall not be less than
that permitted with standard size holes.
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Table 807-2
Bolt Hole Dimensions

Bolt Standard | Oversize Short-Slotted Long-Slotted
Diameter, Hole Hole Hole Dimensions | Hole Dimensions
d Diameter | Dimension | Width | Length | Width | Length
(inch) (inch) (inch) (inch) (inch) (inch) | (inch)
Y, %16 N/A N/A N/A N/A N/A
°[g /16 1316 /16 Is /g 1%16
3, 13/, 15/,6 13/, 1 13/, 17/g
Is 1516 116 1516 1Y 1516 2%/16
1 11/16 11/4 11/16 15/16 11/16 21/2
Cﬂ.lls d +Y16 d +%/16 d +Y16 d +%/g d +/16 2.5d

807.04.7.3 Accuracy of Forming and Location: Poor matching
of holes and holes that aret perpendicular to the component will be rejected.

1. Subsize HolesAccurately locate holes such that after assembly, and
before any reaming is done, a cylindrical pin with diameter 1/8 inch smaller
than the nominal size of the hole may be enteregognelicular to the face of
the member, without drifting, in at least @ércent of the contiguous holes in
the same plane. Failure of a hole to pass a pin with diameter 3/16 inch smaller
than the nominal size of the hole will be cause for rejection.

2. Full-Size Holes Accurately locate holes such that after assembly
85 percent of the holes in any contiguous group show no offset greater than
1/32inch between adjacent thicknesses of metal.

807.04.8 Shop Assembly: Use Full or Progressive Assembly methods
unless otbrwise specified.

Place milledto-bear ends of members in full bearing prior to drilling or
reaming holes for connection.

When fullsize holes are formed prior to assembly, assemble components,
and verify and document that assemblies conform to planfapaisawings,
including camber, alignment, accuracy of holes, and fit of milled joints.

When holes are to be formed or finalized in assembled components,
assemble components, and verify and document that assemblies conform to
plans and shop drawings, inding camber, alignment, accuracy of holes, and
fit of milled joints prior to finalizing holes.

Submit documentation verifying assembly conformance to the Fabrication
Engineer for review. Upon acceptance the assembly may be dismantled.

Match-mark assembld components in accordance with 807.04.4 and
submit a diagram showing such marks to the Fabrication Engineer for record.
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807.04.8.1 Full Girder or Truss Assembly: Assemble all
members of each continuous beam line, plate girder, truss, arch rib, bent, tower
face, omrigid frame at one time.

807.04.8.2 Progressive Girder or Truss Assembly: Progressive
Girder Assembly consists of initially assembling at least three contiguous shop
sections of each continuous beam line, plate girder, or arch rib.

Progressive Truss Assembly consist initially assembling at least three
contiguous panels for each truss, bent, tower face, or rigid frame, but no less
than the number of panels associated with three contiguous chord lengths.

For both cases, successive assemblies consist of at leastboe or panel
of the previous assembly (repositioned, if necessary, and adequately pinned to
assure accurate alignment) plus two or more sections or panels added at the
advancing end. In the @asf structures longer than 1&##t, eachassembly
shallbe at least 15&eetlong regardless of the length of individual continuous
panels or sections. At the option of the fabricator, sequence of assembly may
start from any location in the structure and proceed in one or both directions so
long as the precaty requirements are satisfied.

Assemblies consisting of less than three shop sections or panels require
approval of the engineer.

807.04.8.3 Full Chord Assembly: Assemble with geometric angles
at the joints the full length of each chord of each truss or open sparddr, or
each leg of each bent or tower. Ream web member connections using steel
templates set at geometric (not cambered) angular relation to the chord line.

Mill or scribe at least one end of each web member normal to the
longitudinal axis of the meber. Accurately locate the templates at both ends
of the member from one of the milled ends or scribed lines.

807.04.8.4 Progressive Chord Assembly: Assemble contiguous
chord members in the manner specified for Full Chord Assembly and in the
number and length spéed for Progressive Girder or Truss Assembly.

807.04.8.5 Special Girder Assembly: Assemble rolled beams or
plate girders in pairs when they are part of a simply supported span having
horizontal curvature, skew, or superelevation. Assemble with floor system,
laterd bracing, and cross frames on blocking, with the proper camber and
relative elevation, and provide proper fittings of all parts during field erection.

807.04.8.6 Special Full Structure Assembly: Assemble the
entire structure, including the floor system, for streegthaving curved girders
or skews when in combination with grade or camber.

807.04.8.7 Bearing Assembly: Completely assemble bearing
components, check accuracy of fit, and matark for shipping.
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807.04.9 Plate Cut Edges:

807.04.9.1 Edge Planing: Sheared edges of plates more thah 5/
inch thick and carrying calculated stress shall be planed, milled, ground or
thermal cut to remove a minimum of IKth. Radius reentrant corners to 3/4
inch minimum before cutting.

807.04.9.2 Visual Inspection and Repair: Visually inspect and
repair plate cut d@ges in accordance with the latest edition of
ANSI/AASHTO/AWS D1.5 Bridge Welding Code

807.04.10 Shop Welding: Comply with Sectior809.

807.04.11 End Connection Angles: Construct floor beams, stringers,
and girders having end conne@inchhon angl
between heels of connection angles. If continuity is required, end connections
shall be faced. Thickness of connection angles shall not be less thach3/8
or less than plan thickness after facing.

807.04.12 Lacing Bars: Ends of lacing bars shall be tigaounded.
807.04.13 Direction of Rolling and Stress: Cut and fabricate steel
plates and splice plates for primary members so that the direction of rolling is

parallel to the direction of the main tensile and compressive stresses.

807.04.14 Bent Plates: Cold-bending of facturecritical steels and
fracturecritical members is prohibited.

Bend plates at right angles to the direction of rolling for unwelded; cold
bent, loadcarrying membersCold-bent ribs for orthotroptcleck bridges may
be bent in the direction of rollingf permitted.

Bending shall be such that no cracking of the plate occurs. Minimum bend
radii, measured to the concave face of the metal, are shovabie807-3.

Table 807-3
Steel Plate Minimum Cold Bending Inside Radius

M270 Grades 36, 50, 50S, 50W,
Plate Thickness, t (inch) HPS 50W, and HPS 70W
Minimum Bend Radius
Up to 0.50 20t
Over 0.50 to 1.00 251t
Over 1.00 to 1.50 3.0t
Over 1.50 to 2.50 3.5t
Over 2.50 to 4.00 4.0t
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For grades not included in Tal@873, follow minimum bend radii
specified in the latesfASHTO LRFD Bridge Construction Specifications
larger radii if recommended by the plate producer.

If shorter radii are required, hot bend plates at a temperature no greater than
1100°F. Hotbent plates shall conform to the r@gments for colebent
plates.

Before bending, round off plate edges to a radius of ikd6throughout
the portion of the plate to be bent.

807.04.15 Stiffeners: Clip lower inside corner of transverse stiffeners
at least 1.9nch, and terminate longitudinal sefiers at least 1.0 inch short of
transverse stiffeners to facilitate drainage.

Bearing stiffeners of girders and stiffeners intended as supports for
concentrated loads shall have full bearing (either milled, ground, or welded, as
specified) on the flangestiffeners not intended to support concentrated loads
shall have a tight fit unless otherwise shown on the plans.

Do not weld transversely across tension flanges of beams or girders unless
shown on the plans.

807.04.16 Eyebars: Fabrication shall comply with thatestAASHTO
LRFD Bridge Construction Specificatianslo welding is allowed on eye bars
or to secure adjacent eye bars.

807.04.17 Stress Relieving: When specified, stresglieve members
in accordance with AWS.

807.04.18 Pins and Rollers: Pins and rollers shall be accutateirned
to specified dimensions and shall be straight, smooth, and free from flaws.
Finish in accordance with Tab8®7-1.

Forge and anneal pins and rollers more thexetBesin diameter. Pins and
rollers 9 inclesor less in diameter may be eitherged and annealed or celd
finished carborsteel shafting.

In pins larger than Bhchesin diameter, bore a hole not less thanchesin
diameter full length along the axis after the forging has been allowed to cool to
a temperature below the critical rangnder suitable conditions to prevent
damage by too rapid cooling and before being annealed.

807.04.19 Boring Pin Holes: Bore pin holes true to specified
diameter, smooth and straight, at right angles with the axis of the member and
parallel with each other. Prode the final surface by a finishing cut. Finishin
accordance with TabRO7-1.

Pin hole diameter shall not exceed pin diameter by more thani@d@2@r
pin diameters of tfhchesor less, and 0.03125 inch for larger pins.

The distance outsid®-outsde of end holes in tension members and
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insideto-inside of end holes in compression members shall not vary from that
specified more than 0.0312%ch. Bore holes in budtip members after the
member has been assembled.

807.04.20 Screw Threads: Threads for bolts ahpins for structural
steel construction shall comply with thiaified Standard Series UNC/ANSI
B1.], Class2A for external threads and Cld&B for internal threads. Pin ends
having a diameter of 1.376ch or more shall be threaded six threads per inch.

807.04.21 Pilot and Driving Nuts: Furnish two pilot nuts and two
driving nuts for each size pin.

807.04.22 Marking and Shipping: Adhere to 105.12 when shipping
material.

Paint or mark each member with an erection mark for identification in
accordance witB807.04.4. Furnisan erection diagram with erection marks
shown thereon. Members weighing more than three tons shall have weights
marked thereon. A list and description of packaged materials shall be plainly
marked on the outside of each shipping container.

Load, transprt, and erect structural members in accordance with the
accepted transportation and erection plan. Transport girders and beams in the
upright position. Prevent excessive stress and deformation in members.

Ship pins, small parts, and packages of boleshers, and nuts in boxes,
crates, kegs, or barrels, but the gross weight of any package shall not exceed
300pounds.

Submit for record to the engineer as many copies of material orders,
shipping statements and erection diagrams as directed. Show waights
individual members on the statements.

807.04.23 Bridge Deck Joints: Pair joint assemblies and fit before
shipping. Plates, angles, or other structural shapes shall be accurately
fabricated at the shop to conform to the specifications. Provide surfaces in the
finished plane that are true and free of warping. Galvanize after fabrication
unless otherwise specified.

807.04.24 Shear Connectors: Shear connectors may be either 3/4
inch or 7/8 inch diameter. Comply with the requirements of Se¢ti&@tud
Welding of the latasedition of ANSI/AASHTO/AWS/D1.5 Bridge Welding
Code

When shear connectors are applied on painted surfaces, remove paint from
surfaces to receive shear connectors to provide a clean circular area having
twice the shear stud diameter. Clean circular areascordance witAhWsS
prior to attachment. Do not remove paint within 2 inches of edge of the flange.

807.04.25 Shop Painting: Comply with Sectior811.
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807.05 ASSEMBLY AND ERECTION. Follow the accepted erection plan.
Accurately assemblearts and follow all matecinarks. Do not use tools that

will damage or distort members. Clean bearing surfaces and permanent
contact surfaces before members are assembled.

Install splices and field connections with at leasp&ftent of the holes
filled with bolts (either erection amtorqued permanent bolts) and cylindrical
erection pins. Fill at least J&rcent of the holes with cylindrical erection pins
for fit-up and alignment. Splices and connections carrying traffic during
erection shall have at least gércent of the holdgdled. Main member splices
shall have all holes filled with bolts and cylindrical erection pins (half bolts
and half pins) for fiup and alignment.

Unless erected by the cantilever method, erect truss spans on blocking to
give the trusses proper cambdreave blocking in place until tension chord
splices and all other truss connections are pinned and bolted. Tighten
permanent bolts in splices of butt joints of compression members after the
structure is in final position.

Use erection bolts of the sameminal diameter as permanent bolts and
cylindrical erection pins with a 1/32 inch larger diametBxrift holes into
position during erection without enlarging holes or distorting metal.

Perform permanergoltingin accordance with 807.05.2.

807.05.1 Bolts:

807.05.1.1 High-Strength Bolts:

Assemblestructural joints using ASTM A325 or A490 higitrength steel
bolts tightened to the specified tension.

All bolts, nuts, washers, and direct tension indicator devices within a
connection shall be of the same respective type andfacarer.

Marking of bolts, nuts, and washers shall comply with FI@@21.
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Figure 807-1
Markings

Type

A325 Assembly

A490 Assembly

Bolt

A563 Nut

Bolt A563 Nut

1
XYZ = Grade Mark Grade Mark
Manufacturer DH or 2H* DH or 2H*
Mark
3
Note Grade Mark Note Grade Mark
Mandatory DH3 Mandatory DH3
Underline Underline
*Grade 2H, plain finish, per ASTM A194 (A194 M).

ASTM A325 and A490 bolts shall
and shall also be marked identifying the manufactdrgpe 3 boltsshall have
the fiA3250 and AA4900 underl|l i

ASTM A563 nuts shall be marked identifying manufacturer. Typeits
shall be mar ked with tohe Tyyseshad bes y mb o |
mar ked with t he.0Nutsadyde vgagherbacet or GtddiH 3
chamfered.

Washers shall be marked identifying the manufacturer. Bypashers
mar kedo wi th

s ha

| | be

the symbol

have

ned.

n 3

Determine bolt length by adding to the grip the following lengths and

rounding up as specified herein. The grip is the total thgskakall connected

material, including filler plates. Provide bolt length resulting in no less than
two threads extending beyond the nut after final tensioning.
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Add length from Tabl&07-4. Add 5/32nch for each hardened flat
washer. Add 5/1éxch for each beveled washer. Add length required for
other devices such as DTIs, structural plate washers, continuous bars, etc.
Round up to nearest lidch for bolt lengths less thanches Round up to
nearest 1/2hch for bolt lengths of éhch and greatr.

The values in Table 86Z are taken from the Research Council on
Structural Connections as values that provide appropriate allowances for
manufacturing tolerances and sufficient thread engagement with an installed
heavyhex nut.

Table 807-4
Bolt Length Determination
Bolt Diameter (inch) * Length to Add to Grip (inch)

1/2 11/16
5/8 7/8
34 1
Is 1Y/g
1 1Y/,
15 11/,
1Y/, 15/g
13/ 13/4
1Y, 17/g

* Does not include length required for washers, DTlIs, etc. See specifications.

807.05.1.2 Turned Bolts: Turned bolts shall be in accordance with
Section821.07.1Zor mechanical applications. For other applications, turned
bolts shall be in accordance with the following unless otherwise specified.

Providesingle selflocking nuts or double nuts.

The suface of the body of tmed bolts shall meet the ANSI 45.1
roughness rating value of 18%inch. Heads and nuts shall be hexagonal with
standard dimensions for bolts of the specified nominal size or the next larger
nominal size. Diameter of threads s$iva equal to the body of the bolt or the
nominal diameter of the bolt. Carefully ream holes for turned bolts and furnish
specified bolts to provide for a light driving fit. Threads shall be entirely
outside of holes. Provide a washer under the nut.

807.05.1.3 Ribbed Bolts: Ribbed bolts shall be unfinished and
comply with ASTMA307, GradéA.

Providesingle seHlocking nuts or double nuts.

The body of ribbed bolts shall be an approved form with continuous
longitudinal ribs. The diameter of the body measuredarcke through the
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points of the ribs shall b&/64inch greater than the nominal diameter of the
specified bolt.

Furnish ribbed bolts with round heads giymg with ANSIB18.5. Nuts
shall be hexagonaindeither recessed or with a washer of suitablektiess.
Ribbed bolts shall make a driving fit with the holes. Hardness of the ribs shall
be such that the ribs do not permit the bolts to turn in the holes during
tightening. If the bolt twists before drawing tight, carefully ream the hole and
use an ogrsized bolt.

807.05.2 Bolted Connections: A fastener or fastener assembly is
composed of bolt, nut, washers, and, if applicable, a direct tension indicator
(DTI) device. Use new and unused fastener assemblies in installation and
testing.

807.05.2.1 Rotational Capacity Testing: Rotational capacity tests
are required and shall be performed on all Typ&ype3, and galvanized
(after galvanizing) fastener assemblies by the manufacturer or distributor prior
to shipping and by the contractor at the jobsite prior to installaion
installations utilizing DTIs, the requirement for rotational capacity testing by
the contractor at the job site is dependent on results obtained during DTI
Prelnstallation Verification.

Perform PotationalCapacityTestas specified hereirTestall combinations
of bolt production lot, nut lognd flat hardenedlasher lot used as an assembly
representative of the surface and lubrication condition at time of installation
Do not use DTls in the test assembliBtat hardened ashers are required as
part of the test even if not required as part of the installation fastener assembly.
Assigna rotational capacity lot number to each combination of lots tested.

The minimum frequency of testing shall be two fastener assemblies per
rotational capacity lot Fastener assembly components shall be new and
unused prior to testing and discarded after testing.

Use a dial type torque wrenchlo multipliers will be allowed.

Install fasteners such thato 5 full threads of the bolt are located between
the bearig surfaces of the bolt head and nut. Restrain the bolt head from
turning during nut rotation.

Testfastener assemblies in a Skidmdvdhelm Calibrator or an acceptable
equivalent tension measuring device using MethoBor fastener assemblies
too shortto be tested in a tension measuring device, use M&thod

Minimum Required Tension (MRT) used for testing fastener assemblies is
provided in Table 805 and is based on f&rcent of the specified minimum
strength of bolts.

663



807.05.2.1.1 Method 1:
1. Tension fastener agssbly to Initial Tensionin accordance with
Table8075. Mark the position of the nut with respect to the bolt for

reference.

Table 807-5
Rotational Capacity Testing

ASTM A325 Bolts

Bolt Diameter

Initial Tension

115% x MRT

(inch) (kip)* MRT (kip) (ip)
1/, 1 12 14
5/g 2 19 22
3[4 3 28 32
Is 4 39 45
1 5 51 59

1Ys 6 56 64
1Y, 7 71 82
13/g 9 85 98
15 10 103 118

ASTM A490 Bolts

Bolt Diameter

Initial Tension

115% x MRT

(inch) (kip)* MRT (kip) (kip)
1/, 2 15 17
5/g 2 24 28
3[4 4 35 40
7/8 5 49 56

1 6 64 74
15 8 80 92
11,4 10 102 117
13/ 12 121 139
115 15 148 170

L Approximately 10 percent of MRT.

2. Tensionfastener assemblyntil the Test Rotation in TabB07-6 is
reached and record the measudue andension.
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Table 807-6
Test Rotation from Initial Tension

Test Rotation Bolt Length

240° (%/3 turn) O4 diameters

360° (1 turn) >4 diameters and C8 diameters
480° (1%/3 turn) >8 diameters and Q12 diameters
420° (1%/6 turn) >12 diameters (A490 Only)

3. Themeasuredorque valueshall not exceed the following:

Torque < 0.25PD (foot pound)
Where. P = measured bolt tension, pound
D = bolt diameter, feet

4. The measured tension reached at the Test Rotatiorbshedjual to or

greater than 11percentof MRT in accordance with TabBO7-5.
807.05.2.1.2 Method 2:

Bolts that are too short to test in a tension measuring dexgde tested
in a steel joint. The hole in the joint shall have the nominal diameter of the
bolt hole in the work.

1. Determine the Initial Torque by tensioning a bolt of theimum length
accepted in the tension measuring device to Initial Tension in accordance with
Table 8075 and record the torque measured. Use the measured torque as the
Initial Torque.

2. Tension theshortfastener assembly to the Initial Torguethe steel
joint. Mark the position of the nut with respect to the bolt for reference.

3. Tension the short fastener assemblyntil the Test Rotation in
Table807-6 is reached and record theeasuredorque

4. The measured torque reached at the Test Rotsti@ihnot exeed the
following:

Torque < 0.25PD (foot pound)
Where. P = 115 percent of MRT, pound (refer to Table 805)
D = bolt diameter, feet
807.05.2.1.3 Acceptance Criteria: The fastener assembly will

be considered neoconforming if any of the following occur:

1. Inability to install the assembly to the nut rotation in Methaut 2 as
applicable.

2. Exceeding the torque limit in Methddor 2 as applicable.

3. Inability to meet tension requirement in Methhd
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4. Inability to remove the nut after reaching the Test Rotation.

5. Shear fdure of bolt or nut threads as determined by visual examination
following removal.

6. Torsional or torsional/tension failure of the bolt. Expect elongation of
the bolt in the threads between the bearing face of the nut and the bolt head at
Test Rotation; doot classify such elongation as a failure.

807.05.2.2 Submittals: Prior to final installation, submit for record
the following to the Project Engineer:

1. Mill Test Report for all mill steel used in the manufacture of the bolts,
nuts, washers, and DTI deviceRepors shall include the place where the
material was melted and manufactured.

2Manufacturerodos Report providing the

a. Lot number of each item tested

b. Rotational capacity lot number

c. Rotational capacity tests results

d. Certification that all items are in cquance with project and ASTM
specifications

e. Location of manufacture of fastener assembly components

3. Coating Report containing the type, thickness, location of application,
and compliance with the appropriate specifications

4.l nstall er 6s Rfelpwingt providing the

a. Lot number of each item tested

b. Rotational capacity lot number

c. Rotational capacity tests results

d. Installation Test in accordance with 807.05.2.5.

807.05.2.3 Shipping Fasteners: Permanently mark all containers
with the manufacturer lot number and the tiotzal capacity lot number such
that identification will be possible at any stage prior to installation.
807.05.2.4 Bolted Parts: Surfaces of bolted parts in contact with
the bolt head or nut shall not have a slope of more than 1:20 with respect to a
plane normal tobolt axis. Bolted parts shall fit solidly together when
assembled and shall not be separated by gaskets or other compressible
material
Clean and prepare faying surfaces as follows
1. When steel is specified to be painted, apply SSIPCO NeaiVhite
Blast Cleaning and apply an inorganic zinc primer all in accordance with
Section811. Provide a Cla$3 slip coefficient of 0.50minimum.
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2. When steel is specified to be unpainted, apply SSP& Commercial
Blast Clean in accordance with Sectiiil. Provide al@ssB slip coefficient
of 0.50minimum.

3. When galvanized steel is specified, after galvanizing and prior to
assembly, abrade contact surfaces within joints by wire brushing or light
blasting. Provide a Clag3slip coefficient of 0.33ninimum. Do not prduce
a break or discontinuity in the zinc surface. Wire brushing shall be a light
application of manual brushing that marks or scores the surface but removes
relatively little of the zinc coating. Blasting shall be a light broBhreatment
which will produce a dull gray appearance. ASTM A490 bolts shall not be
galvanized. When ASTM A490 bolts are specified to connect galvanized
parts, bolts shall be painted to prevent electrolytic action.

4. When metallic thermal spray coatings are specified, conform to
811.06.6.2.

807.05.2.5 Installation and Inspection: Use Direct Tension
Indicator Method, in accordance with 807.05.2.5.1, unless otherwise
authorized in writing by the Bridge Engineer.

Install fastener assemblies of the size and quality specified in properly
aligned holes. Install a hardened washer directly under nut or bolt head,
whichever is the element turned in tightening. Use two hardened washers with
ASTM A490bolts.

A flat washer may be used when the abutment surface adjacent to the bolt
head or nut does hbave a slope of more than 1:20 with respect to a plane
normal to bolt axis. If an outer face of the bolted part has a slope of more than
1:20 with respect to a plane normal to the bolt axis, use a smooth beveled
washer to compensate for lack of paraial

Do not reuse or rorque ASTM A325 or ASTM A490 bolts. Retightening
previously tightened bolts which have been loosened by tightening adjacent
bolts will not be considered as reuse etaue.

Protect fasteners from dirt and moisture at the jebsReject fasteners
contaminated with dirt and moisture. Only take as many fasteners as are
anticipated to be installed and tightened during a work shift from protected
storage. Return unused fasteners to protected storage at the end of the shift.
Do not clean fasteners of lubricant that is presentidedivered condition.

Provide a teien measuring device at all jsibes when high strength bolts
are being installed artdnsioned Use the device foerform testingyalidate
installation procedures;ain installers, andalibratewrencles
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Impact wrenches, if used, shall be of adequate capacity and sufficiently
supplied with air to perform the required tensioning of each bolt in
approximately 1&econds.

Minimum Required Tension (MRT) for fasteners provided in
Table807-7 and is based on fi&rcent of the specified minimum strength of
bolts. All tests shall demonstrate that tleasion measuring devigedicaes a
tension not less than 1@&rcent oMRT.

Before installation of fasteners in the nkpthe engineer will inspect the
marking, surface condition, and storage of bolts, nuts, washers, DTIs, and the
faying surfaces of joints for compliance with the specifications.

The engineer will inspect testing procedures and/or calibration to confirm
that the selected procedure is properly used, the fastener assemblies match
those to be used on the project, and the specified tensions are provided. The
engineer will inspect the installation of fasteners in the work to assure that the
specified tensionsra provided and that the selected procedure is routinely
properly applied.
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Table 807-7

Installation and Inspection Tension Values

ASTM A325 Bolts

Bolt
Diameter, MRT (kip) 10%()k>i<p|;/| RT 1050?;( i>; )I\/I RT 1100{0ki>; )I\/I RT

(inch)
Y2 12 1 13 13
°ls 19 2 20 51
34 28 3 29 31
Is 39 4 a1 43
. 51 5 54 56
1Y 56 6 59 62
1Y4 71 7 75 -3
13/s 85 9 39 Y
1 103 10 108 113

ASTM A490 Bolts
Bolt
Diameter, MRT (Kip) 10%(;k>i<p|;/| RT 105%,( i); )I\/I RT 110?“); )I\/I RT

(inch)
1, 15 2 16 17
5g 24 2 o5 26
34 35 4 37 39
“Is 49 5 51 4
. o4 6 67 70
1'g 80 8 84 53
14 102 10 107 112
13/s 121 12 127 133
1Y/, 148 15 155 163

807.05.2.5.1 Direct Tension Indicator (DTI) Method: Do not

allow the turning element to be in contact with the DTI. Give special attentio
to proper installation of flat hardened washers when DTIs are used with bolts

installed in oversize or slotted holes.

Use a 0.005 inch tapered feeler gauge for measuring DTI compression in

the spaces between the DTI protrusions. A feeler gauge refualsdinied as

the inability to touch the bolt shank with the feeler gauge.
1. DTI Method Preinstallation Verification

Use a Skidmor&Vilhelm Calibrator or equivalent tension measuring
device. Use a special flat insert in place of a bolt head holding tesert
provide a DTI bearing surface. Perform at least three field verification tests as
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specified herein. A fastener assembly verification lot consists of each
combination of bolt production lot, nut lot, washer lot, DTI lot, and DTI
position relative tohe turned element (bolt head or nut) to be used on the
project. Test each fastener assembly verification weth DTIs and flat
hardened washers arranged as those in the actual connections to be tensioned.
Restrain the element intended to be stationary flead or nut) from rotation.

Assign a verification lot number to each fastener assembly verification lot
tested.

Use rigid spacers if required so that at least three and preferably no more
than five threads are located between the bearing face of thadthe bolt
head If the bolt is too short to be tested in the tension measuring device, use a
similar bolt of adequate length in place of the short bolt.

Tension the fastener to a verification tension of g@&ent of MRT in
accordance with TabkO77. If an impact wrench is used, the tension
developed using the impact wrench shall be no more thaithivas of the
verification tension. Use a manual wrench to complete tensioning. Record the
number of refusals of a 0.0@%ch feeler gauge in the sgchetween the DTI
protrusions. Reject the DTI lot if the number of refusals for any DTI tested
exceeds the Maximum Number of Refusals shown in Té®7es.

Further tension the fastener until a 0.@@&h feeler gauge is refused in all
DTI spaces and a sible gap exists in at least one space between the
protrusions. Record tension at this condition and remove fastener assembly
from the tension measuring device.

For production bolts too short to be tested in the tension measuring device,
additionally assetle the short fastener assembly with an unused DTI from the
same lot in a connection of steel plates of equivalent thickness to the work and
tension short fastener until a 0.008h feeler gauge is refused in all DTI
spaces and a visible gap exists iteast one space between the protrusions.
Remove short fastener assembly.

The fastener assembly verification lot is accepted if none of the following
occur.

1. Inability to compress DTI protrusions to hav6.005nch feeler gauge
refused in all DTI spaces am visible gap existing in at least one space
between the protrusions.

2. Inability to remove the nut when removing the production fastener
assembly from the tension measuring device or from the steel plate
connection.

3. Shear failure of threads in productibolt or nut as determined by
visual examination following removal.
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4. Torsional or torsional/tension failure of the production bolt. Elongation
of the bolt in the threads betwethie bearing face of the nut and the bolt
head is acceptable.

For an unacceptedastener assembly verification lot, perform field
Rotational Capacity Test in accordance with 807.05.2.1 to determine
acceptance of the bolt, nut and hardened washer lot.

Accept the DTI lot if the recorded tension during the DTlipsgallation
verification method at one visible gap is less tharp®&ent of the average
tension recorded at Test Rotation in the field Rotational Capacity Test.

Table 807-8
DTI Verification Test

A325 Bolts

Verification Test
Bolt Diameter (inch) DTI Spaces Maximum Number of
Refusals

[EEN

1/2

5/8

3/,

7/8

1

1Y/g

11,

13/g

oON|INo|o(o|o| b~
WIWIWININININ(F-

115

A490 Bolts

Verification Test
Bolt Diameter (inch) DTI Spaces Maximum Number of
Refusals

1,

N

5/8

34

7/8

1

1Yg

1Y,

13/g

OO |0 (NN | |o1|O1
PIWWIWIWINININ

1/,
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2.DTI Method Installation

Installfastenersn all holes of the connection and bring to snug condition.
Snug condition is defined as the fastener tension that exists when all joint
material plies are in firm contact and DTI protrusiongamrially compressed
with a visible gap greater than 0.0@8h in all spaces. If a DTI exhibits a
refusal of the 0.00kch feeler gauge, remove the fastener, install a new
unused DTI, and bring the fastener to snug condition.

Further tensiomll fasterers, progressing systematically from the most rigid
part of the connection to the free edges in a manner that will minimize
relaxation of previouslyeinsionedasteners. Proper tensioningfagteners
may require more than a single cycle of systematitcgbéensioningprior to
final tensioning. Final tensioning is defined asompession of the DTI
protrusions resulting in having the minimum number of refusals in accordance
with Table 8079 and having at least one visible gap. If a DTI does not
conformto these specifications, remove the fastener assembly, install a new
fastener assembly, and bring the fastener to specified final tensioning.

3. DTI Method Inspection

Visually inspect all DTls in the connection to verify protrusions are
deformed to appramate final position and that a visible gap remains. If a DTI
exhibits no visible gap, remove the fastener assembly, install a new fastener
assembly, and bring the fastener to specified final tensioning.

Use the specified 0.006ch feeler gauge on at l¢ak0 percent of the
fasteners in a connection, but not less than two fasteners, and verify that the
number of refusals conforms to TaBl@7-9. If the number of refusals on any
inspected DTI does not conform to TaBl&/-9, all DTIs in the connection
will be inspected with the 0.005 inch feeler gauge, and any fasteners not
sufficiently tensioned shall be further tensioned anthgpected for visible
gap and number of refusals of the 0.005 inch feeler gauge.

If all inspected DTlIs conform to the specificats, the connection will be
accepted. Should inspection reveal excessive tension (no visible gap) or
inadequate tension (less than minimum required refusals of the 0.005 inch
feeler gauge), adjust installation procedures to meet specifications.
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Table 807-9
DTI Inspection

A325 Bolts

Bolt Diameter (inch)

DTI Spaces

Installation Minimum
Number of Refusals

1/2

5/8

3,

7/8

1

1Yg

11,

13/g

1%/,

O N|INooo|o| b~

BRI IWWWIWININ

A490 Bolts

Bolt Diameter (inch)

DTI Spaces

Installation Minimum
Number of Refusals

1,

ol

5/8

34

7/8

1

1Yg

1Y,

13/g

1Y/,

OO0 (NN |O |01

gl WWIW|W

807.05.2.5.2 Turn-of-Nut Method:
1. Turn-of-Nut Method Pranstallation Verification

Test a representative sample of not less than three fastener assemblies for
each bt diameter, length, type, and grade used in the work using a tension
measuring device. The test assembly shall include flat hardened washers
arranged as those in the actual connections to be tensioned. Demonstrate in alll
tests that the method for estiting the snug condition and controlling the turns
from snug condition given in Tab&)7-10 developsa tension not less than
105percent of MRT in Tabl807-7. Follow the tension measuring device

procedures for fastener assembly installation during gestin
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2. Turn-of-Nut Method Installation

Install fasteners in all holes of the connection and bring to snug condition.
Snug condition is defined as the fastener tension that exists when all joint
material plies are in firm contact. This may be attaineal fieyv impacts of an
impact wrench or the full effort of a worker using an ordinary spud wrench.

Temporarily match mark bolt, nut, and bolted part. Tension all fasteners
progressing systematically from the most rigid part of the connection to the
free ed@s in a manner that will minimize relaxation of previously tensioned
fasteners in accordance with the rotations specified in Baga0.

The rotations specified in TalB®7-10 are relative to the bolt, regardless of
the element (nut or bolt) being tutheThe rotations specified are applicable
only to connections in which all material within the grip of the bolt is steel.

For fasteners installed by 1/2 turn and less, tolerance for the specified
rotation is minus @egrees, plud0degrees. For fastersanstalled by 2/3 turn
and more, tolerance for the specified rotation is minuediees, plus
45degrees.

When bolt length exceeds 12 bolameters, determine required rotation by
testing in a suitable tension device simulating actual conditions.

Table 807-10
Nut Rotation from Snug Condition

Disposition of Outer Faces of Bolted Parts
Bolt Length One face normal to | Both faces sloped
(Measured from bolt axis and other not more than

. Both faces )
underside of normal to face sloped not 1:20 from normal
head to . more than 1:20 to bolt axis (bevel
bolt axis

extreme end of (bevel washer not washers not
point) used) used)
04 diameters Ys-turn o-turn 2[3-turn
> 4 djameters
and O8 Y -turn 2/3-turn 5/6-turn
diameters
> 8 djameters
and 012 2[3-turn 5/e-turn 1 turn
diameters

3. Turn-of-Nut Method Inspectian

Calibrate a manual job inspection torque wrench in a tems@asuring
device. Install five fastener assemblies of each bolt diameter, length, type, and
grade to be used in the work in the tension measuring device and tension to
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10percent of MRT shown in TabkD7-7. Further tension the fastener
assemblies to RT with the job inspection torque wrench and record the
respective torque value. For the five torque values corresponding to MRT,
discard the low and high values and average the remaining three values to
determine the Job Inspection Torque.

Inspect fasteers by applying the job inspection torque wrench to at least
10 percent of the fasteners, but not less than two fasteners, selected by the
engineer at random in each connection. If no bolt or nut is turned by
application of the Job Inspection Torque, to@nection will be accepted as
properly tensioned. If a bolt or nutis turned by the application of less than the
Job Inspection Torque, either apply the Job Inspection Torque to all fasteners
in the connection, or feension all fasteners in the conneatiusing the
original installation method and in accordance with the specified tension.
Repeathe inspection process until the connection is accepted.

807.05.2.5.3 Calibrated Wrench Method:

Only useCalibrated Wrench Tightening when required by the plans or
directedby the engineer. This specification does not recognize standard
torques determined from tables or from formulas, which are assumed to relate
torque to tension.

1. Calibrated Wrench Method PRtestallation Verification

Set wrenches to provide a tensiort fess than 10Hercent of and not
greater than 11Percent of MRT in Tabl807-7. Calibratethe installation
procedures at least once each working day for each bolt diameter, length, and
grade using the following:

a.The length of air hose that will be usddring installation and the
fastener assemblies that are being installed in the work.

b. Accomplish calibration in a tension measuring device capable of
indicating bolt tension. Tension three fasteners of the diameter, length, type,
grade and washer orietitan as those being installed in the work.

c. Recalibrate wrenches when significant differences are noted in the
surface condition of the bolts, nuts, bolt/nut threads, or washers.

2. Calibrated Wrench Method Installation

Install fasteners in all holes ofdltonnection and bring to snug condition.
Snug condition is defined as the fastener tension that exists when all joint
material plies are in firm contact. This may be attained by a few impacts of an
impact wrench or the full effort of a worker using adinary spud wrench.

Further tension the connection using the calibrated wrench. Tension all
fasteners, progressing systematically from the most rigid part of the connection
to the free edges in a manner that will minimize relaxation of previously
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tightered fasteners. Return the wrench to touch up previously tensioned
fasteners which may have been relaxed as a result of the subsequent tensioning
of adjacent fasteners until all fasteners are tensioned to the specified value.

3. Calibrated Wrench Method Ipsction
PerformCalbrated Wrench Method Inspection in accordawitlke Turn-of-
Nut Method Inspection of 807.05.2.5.2.

807.05.3 Falsework: Design falsework in accordance with Sec®dr.

807.05.4 Straightening Bent Material: Submit for review and
acceptance; repair prabgres for corrective action. Straighten plates, angles,
other shapes and builip members using methods that will not produce
fracture or other damage. Straighten distorted members by mechanical means
or by supervised application of a limited amount o&laed heat. In no case
shall the temperature of the steel exceed 1100°F (590°C).

Following the corrective action, carefully inspect the surface of the metal
for evidence of fracture or other damage.

807.05.5 Installing Pin Connections: Use pilot and driving nut®
install pins when required at no additional cost to the Department. Drive pins
so that members will be in full bearing with the pins. Tighten pin nuts and
burr threads at face of nut to restrain nut.

807.05.6 Field Welding: Field welding is not allowed on sictures
unless specifically shown on the plans. When shown, comply with
Section809.

807.05.7 Misfits: Correction of minor misfits may be expected. Minor
reaming will be considered a legitimate part of erection. Use a reaming tool no
larger than the bolt holealneter. Ream no more thapércent of the holes in
the connection.

Immediately report any error in fabrication or deformation which prevents
proper assembly and fitting of parts. Submit corrective measures to the
engineer for review and acceptance. Malkeorrections in the presence of the
Department s inspector. Al | correct.i
additional cost to the Department.

807.05.8 Field Painting: Comply with Sectior811.

807.06 PROVISIONS FOR STRUCTURE TYPES.

807.06.1 Orthotropic-Deck Bridges:
807.06.1.1 Protection of Deck Plate after Blasting: If blasting
iIs used to prepare the deck plate to receive a wearing surface, apply a
protective coating to the plate immediately after cleaning.
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807.06.1.2 Dimensional Tolerance Limits: Apply dimensional
tolerance limits for orthotq@mc-deck bridge members to each completed but
unloaded member in accordance with the lafe&SHTO LRFD Bridge
Construction Specifications
807.06.2 Weathering Steel: When weathering steel is specified the
following additional requirements apply.
807.06.2.1 High-Strength Fastener Assemblies: Use Type3
fastener assemblies.
807.06.2.2 Flange Drip Plate near Bents: Provide lower flange
drip plates on the exterior girders at plan locations to prevent staining of
concrete from runoff.
807.06.2.3 Paint Portions of Structural Metalwork near
Bents: Clean, paint, and caulk in accordance with Se@itih Color paint
topcoat in accordance wig11.03. Use flat paint topcoat finish.
Clean, paint and caulstructural metalwork near bents for a distance of
1.5times the steel member depth but no less i#daet measured from each
bent centerline.

807.06.2.4 Clean Non-painted Exposed Surfaces: Clean all
exposed surfaces of all grease, oil, paint, or other soilage. Blast clean outside
surfaces of exterior girders and the bottom surface of the bottom flange of all
girders, either before or after erection, to SSH¥5 in accordance with
Section811. Keep cleaned surfaces free of grease, oil, markings, paint, or
other soilage.

807.06.2.5 Caulk Non-painted Steel Details: Caulk nonpainted
steel details in accordance with 811%6. Color caulk to match weathering
steel in accordance with 811.03.

807.06.2.6 Restore Concrete Finish: Restore all stained concrete
surfaces to the required finish at the time of final acceptance.

807.06.3 Anchor Bolts: Anchor bolts are devices used to transfer load
toa concrete element. Loads may be tension, shear, or a combination. Layout
anchor bolt locations in accordance with the plans. Submit placement
procedures to the engineer for review. The submittal shall include procedures
for installation and grouting.

807.06.3.1 Placement: Anchor bolts placed in fresh concrete shall
be held in position and alignment. Consolidate concrete thoroughly around
anchor bolts.

Use blockouts to place anchor bolts in hardened concrete. Uselhrmn
grout from the AML consistent witlle specific design requirements. Size the
bl ockouts in accordance with grout
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Mechanical or epoxy anchor bolt systems may only be used when specified
on the plans. Install anchor bolt systems in accordance with manufaése
recommendations.

Coring to place anchor bolts in hardened concrete is not allowed.
807.06.3.2 Erection and Assembly: Verify the location and
alignment of the anchor bolt pattern. Replace bent or misaligned anchor bolts

designed for tension, such as curved gsdéower bents, overhead sign
support systems, high mast light poles, etc. Set bolts properly at initial casting
and construct system without damaging the bolts.

Overhead sign supports and high mast light pole bolt patterns require
preloading by a spea#d tightening procedure in accordance with
807.06.3.5.1.

807.06.3.3 Quality Control: Provide anchor bolts in compliance
with the plans (size and grade, bolt material and coating, projection length, bolt
pattern and orientation, etc.). Corresponding holes betivedrase plate and
top template plate shall be aligned within &h. Individual bolts shall not
be out of plumb more than 1/8 inch pde8t. Straightening misaligned bolts
by bending is prohibited. The Engineer of Record must approve any corrective
measure for misaligned bolts. Do not use bolts or nuts with damaged threads
that require more than minimal effort by one worker using only a spud wrench
to turn the nut. Make the engineer aware of damaged threads and correct to the
satisfaction of therggineer.

807.06.3.4 Lubrication: Clean threads of all foreign matter and
lubricate with beeswax immediately prior to placement and tightening of nuts.
If delayed more than 2dours after being lubricated, repeat cleaning and
lubricating procedure.

807.06.3.5 Tightening Procedures: Tighten anchor bolts using
procedures specified on the plans or as directed by the Engineer of Record.

807.06.3.5.1 Overhead Sign and Light Supports: Install the
bottom nut and washers on each anchor bolt. Level the top template by
adjusting the bottom nuts sbat the template rests on each washer and the
distance between the top of the support surface and the bottom face of the nut
Is approximately 1/ithch. Remove the template, lubricate the bearing surfaces
of the bottom nuts and washers with beeswax, emedt and plumb the
structure. Adjust the bottom nuts so that each is bearing on the washer against
the base plate. With all cantilever elements removed and with the plumbed
structure supported, lubricate the bearing surfaces of the top nuts and washers,
install the washers and top nuts, and turn them onto the bolts so that each top
nut is hanetight against the washer.
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Using a wrench, turn the bottom nuts up in the sequence specified below to
a snug condition. Snug condition is defined as the full iedficet worker on a
12-inch wrench. Using the same sequence, turn the top nuts down to the same
snug condition.

Induce a preload into the bolt using a tofiut method. Tighten each top
nut in the specified sequence @&grees past snug condition. Ratpthis
process of tightening each top nut an additionalefrees down until each top
nut has been tightened @8grees past snug tight.

Bolt tightening sequence shall be as follows. For an daghitpattern,
number the bolts through8 in clockwise oder viewed from above, beginning
with bolt1l on the side away from the heaviest cantilever element. The
tightening sequence shall be 1, 5, 2, 6, 8, 4, 73andor a sixbolt pattern,
number the bolts through6 in clockwise order viewed from abovegdinning
with boltl on the side away from the heaviest cantilever element. The
tightening sequence shall be 1, 4, 2, 5, 6, and 3. Use a similar technique for
other bolt patterns.

807.07 MEASUREMENT. Structural metalwork will be measured
per lump sum. No welg measurement of structural metals will be made.
Estimated weights of structural metalwork shown on the plans are approximate
and for information only. 't 1 s the <c
correct weight of each grade of metal furnbhéNo adjustment in contract
price will be made due to discrepancies in the estimated weights shown on the
plans. Shop bills will not be required

807.08 PAYMENT. Payment for the completed and accepted items
will be made at the contract lump sum price, whigbludes furnishing,
fabricating, cleaning, applying coatings, erecting, temporary works, materials,
labor, equipment, and all work necessary to complete the item.

Partial payments for stockpile of raw materials and fabrication costs will be
allowed in accodance with Sectiot09.

When the engineer orders changes in the work which vary the weight of
metal to be furnished, unit prices will be established by dividing the contract
lump sum amount by the estimated weight shown on the plans. Compensation
will be in accordance witi09.04.

Changes ordered by the engineer in the grade of steel to be furnished, which
result in additional cost to the contractor, will be compensated for in
accordance witi09.04.
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Changes in the grade or quantity of steel which rdsoith contractor
adjustments in plate dimensions for efficiency in fabrication shall be at no
additional cost to the Department.

Payment will be made under:

ltem No. Pay Item Pay Unit

80701 Structural Metalwork (Grade) Lump Sum
807-02 Structural Metalwdk (Anchor Bolts) Lump Sum
807-03 Structural Metalwork (Access System) Lump Sum
807-04 Structural Metalwork Lump Sum
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Section 808
Steel Grid Flooring

808.01 DESCRIPTION. Furnish and install steel grid flooring. Steel grid
flooring may contain sections filled with caete.

808.02 MATERIALS. Materials shall comply with the following

Paint and Protective Coatings 811
Portland Cement Concrete 901
Metals 1013

Use Clas#\1 concrete with Gradg aggregate for concrete filled steel grid
floors. Unless otherwise specifiesteel grid flooring shall be halipped
galvanized.

808.03 FABRICATION. Before fabrication or construction is undertaken,
submit shop drawings and erection drawings in accordance3Q4tl05.

Fabricate in accordance with the plans and specificatidasiations will
not be permitted without approval of the Bridge Engineer.

Provide the DOTD Fabrication Engineer at leastid@s advance written
notice of the beginning of work at the mill or shop so that inspection may be
provided. No material shall be manufaetd or work done in the shop before
shop drawings have been accepted and before the DOTD Fabrication Engineer
has been notified.

808.04 FACILITIES FOR INSPECTION. Furnish facilities for inspection
of material and workmanship in the mill and shop as descnib@@i7i.04.2.

808.05 STORAGE OF MATERIALS. Store steel grid flooring as specified
in 807.04.1.

808.06 STRAIGHTENING MATERIAL. If straightening is necessary,
straighten using methods that will not damage the metal.
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808.07 ARRANGEMENT OF SECTIONS. Where main support elements

are normal to the centerline of roadway, extend the grid floor units over at least
three supports for the full width of roadway for roadways up ted0 Where
transverse joints are required, place joints over supports. Where longitudinal
joints are rguired, shear transfer devices shall be provided in accordance with
the plans.

Where main support elements are parallel to the centerline of roadway,
extend the grid floor units over at least three supports for the full width of the
roadway for roadways up 40feet. Where longitudinal joints are required,
place joints over supports. Where transverse joints are required, provide shear
transfer devices in accordance with the plans.

Attach trim plate at all free edges of the grid floor panels in accordance
with the plans.

808.08 PROVISION FOR CAMBER. Shop camber grid flooring as
required for final required camber for the installation. Provide full contact
between the grid floor bearing bars and the supporting surface.

808.09 FIELD ASSEMBLY. In order to provide thedst riding surface and
transition between panels, assemble the largest possible areas of grid flooring
before welding or connecting to its supports. Make main elements continuous
and connect sections along their edges by welding. Connections will be
subgct to approval.

808.10 CONNECTION TO SUPPORTS. Connectthe floor to its steel
supports by welding. Before welding, either load the floor to make a tight joint
with full bearing or clamp down. Location, length, and size of welds will be
subject to acceptancé theBridge Engineer, but in no case shall they be less
than the manufacturerodés standards.

Securely fasten ends of main steel members of the slab together at the sides
of the roadway for the full length of span by steel plates or weld angles to ends
of main members.

Do not weld grid flooring to the steel bridge rail at the gutter line.

808.11 WELDING. Comply withSection809for shop and field welding.
Comply with the approved method and location of field welding as shown on
the shop drawings

Remove galvaned coatings prior to welding grid floors to support
members.
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808.12 PROTECTIVE COATING. Unless otherwise specified, hot dips
galvanize the steel grid floor in accordance Vigction811.
Repair galvanized coatings after welding.

808.13 CONCRETE FILLER. When specifid, place concrete filler in the
open grid. Use galvanized metal forms.

Floor types with bottom flanges not in contact shall be provided with
bottom forms of metal to retain the concrete filler.

Fit metal forms tightly on bottom flanges of floor memberd place in
short lengths extending only aboutth onto the edge of each support. In all
cases forms shall provide for adequate bearing of the slab on the support.

Consolidate the concrete by vibrating the steel grid floor. The vibrating
device and mamer of operating it will be subject to approval.

808.14 MEASUREMENT. The quantity of steel grid flooring for payment
will be the design area as specified on the plans.
Concrete for filling steel grid flooring will not be measured for payment.

808.15 PAYMENT. Paymentfor steel grid flooring will be made at the
contract unit price per square foot, which includes furnishing, fabricating and
installing all materials, including, but not limited to, base plates, trim angles,
trim plates, galvanizing or other coating (ifjtered), and all welding, bolting,
and connections.

Payment will be made under:

Iltem No Pay Item Pay Unit
80801 Steel Grid Flooring (Type) Square Foot
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Section 809
Welding

809.01 DESCRIPTION. Provide structural welding, qualifications, and
testing.

809.02 QUALIFICATION OF PROCEDURES, WELDERS, AND
WELDING OPERATORS.

809.02.1 General: The Departmentds Construct.i
qualifying agency.

Qualifying tests may be made at locations selected by the contractor and
approved by the Department. Give advance nofioe less than one week to
t he Department 6s Fabrication Engineer
the presence of the inspector.

Provide two copies of the required r
Engineer.

Identify each welder and welding ep at or 6 s wor k wi th
marking.

Provide documentation of welder and welding operator qualifications to the
Department 6s Fabrication Engineer for

All costs incidental to welding qualifications shall be the responsibility of
the contractor.

809.02.2 Structural Steel, Steel Pipe, and Tubular Members:

809.02.2.1 Structural Steel: Provide qualified welding procedures,
welders, and welding operators, in accordance with the latest edition of
ANSI/AASHTO/AWS D1.5 Bridge Welding Code
809.02.2.2 Steel Pipe and Tubular Members: Provide qualified

welding procedures, welders, and welding operators, in accordaihctne
latest edition oANSI/AWS D1.1 Structural Welding Ce8teel For structural
members that could fall on traffic, provide rdestructive testing aording to
ANSI/AASHTO/AWS D1.5 Bridge Welding Code

809.02.3 Reinforcing Steel: Provide qualified welding procedures and
welders, in accordanceith the latest edition AANSI/AWS 1.4 Structural
Welding CodeReinforcing Steel

809.02.4 Aluminum: Provide qualified weldig procedures, welders,
and welding operators, in accordangéh the latest edition cANSI/AWS D
1.2 Structural Welding Coda&luminum
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809.02.5 Electrodes: Qualify and certify electrodes in accordance with
the latest edition of the approprig&®ISI/AASHTO/AWS Wdeng Codes

809.03 WELDING. Provide size, typeand length of welds as shown on the
plans and shop drawingtdentfye ach wel der and wel
with a temporary marking.
809.03.1 Structural Steel, Steel Pipe, and Tubular Members:
809.03.1.1 Structural Steel: Comply with the latest edition of
ANSI/AASHTO/AWS D1.5 Bridge Welding Code
809.03.1.2 Steel Pipe and Tubular Members: Comply with the
latest edition oANSI/AWS D1.1 Structural Welding Ce8teel
809.03.2 Reinforcing Steel: Welding of reinforcing steel is only
allowed when spafied on the plans or with written permission from the

di

Department s Fabrication Engineer.

Comply with the latest edition AANSI/AWS D1.4 Structural Welding
CodeReinforcing Steel

809.03.3 Aluminum: Comply with the latest edition &iNSI/AWS D1.2
Structural Welthg CodeAluminum

809.04 NONDESTRUCTIVE TESTING.
809.04.1 Structural Steel, Steel Pipe, and Tubular Members:
Comply with the latest editioANSI/AASHTO/AWS D1.5 Bridge Welding

Codeexcept that the ends of all groove welds on main members shall be tested

with the dye peetrant inspection method.

809.04.2 Reinforcing Steel: Comply with the latest edition of
ANSI/AWS D1.4 Structural Welding Celdeinforcing Steel

809.04.3 Aluminum: Comply with the latest edition &iNSI/AWS D1.2
Structural Welding Cod@luminum For sign support struates, dye

penetrant test all butt weld splices in all members and all fillet welds

connecting flanges to members. Use dye penetrant inspectiorpencédt of

all remaining welded connections unless a failing test occurs, at which time

100percent of the eids will be inspected for that sign support structure.

809.05 MEASUREMENT AND PAYMENT. All welding, labor, materials,

weld metals deposited, testing, and inspection will not be measured for

payment. Unless otherwise specified, payment will be included ingrayor
the associated welded items.
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Section 810
Bridge Railings, Hand Railings, Permanent
Roadway Barriers, and Pier Protection Systems
810.01 DESCRIPTION. Furnish and construct bridge railings, hand

railings, permanent roadway barriers, and pier protection systems in
accordance with the contract.

810.02 MATERIALS. Comply with the following sections and subsections:

Portland Cement Concrete 901

Joint Materials 1005
Reinforcing Steel 1009
Concrete Curing Materials, Admixtures, Special Finish 1011
Structural Metals 1013
Steel Tubing and Pipe 1013
Carbon Steel Bolts, Nuts, and Washers 1013
High-Strength Bolts, Nuts, Washers, and DTls 1013
Anchor Bolts 1013

Use Clas#\1 concrete unless otherwise specified on the plans.

Galvanize all structural steeh accordane with subsectior811.08
Structural steel shall be AASHTKA270, Grades0.

Galvanize bolts, nuts, washers, and DTIs in accordance with S8¢tion

810.03 CONSTRUCTION REQUIREMENTS. Place slipformed concrete

with a slipform placing machine designed to sprealdrate, consolidate, and
finish concrete in one pass of the machine so that a minimum of hand finishing
will be necessary to provide a dense, homogeneous unit true to lines and grade.

Conform to Section805, 806, 807, and 811, except as provided m thi
section. Perform excavation and backfilling and dispose of excess exchva
material in accordance wi02.02.

Allow bridge deck concrete to attain a minimum compressive strength of
4000psi before placing reinforcement, forms, concrete, or metalridgé®
railings. On continuous spans, do not place railing until the deck of the
continuous unit is completed.
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Allow foundation concrete for roadway barriers and pier protection systems
a minimum of three days curing time and to attain a minimum compeessiv
strength of 160@si before placing reinforcing steel and forms for concrete
barriers. Foundation concrete shall attain minimum specified compressive
strength prior to placing concrete.

Wet cure concrete portions of bridge railings, hand railings, ragdw
barriers, and pier protection systems in accordance with 805.06.1 for 14 days.
Apply Class2 and3 finishes to all visible concrete surfaces or as defined on

the plans.

810.04 LINE AND GRADE. Lines and grades of railings and barriers shall
be true to that siwn on the plans. Place railings, barriers, and curbs
perpendicular to roadway creskpe and grade.

810.05 JOINTS. Construct joints as shown on the plans and as follows.

All joints shall be formed without saw cutting. Joint edges shall be
uniformly clean wih no ragged edges. Support preformed joint material to
prevent movement during placement or-4$6pming operations.

810.05.1 Concrete Roadway Barriers, Pier Protection Systems,
and Foundations. Isolate concrete barriers and foundations from the travel
pavement and provide a formed, vertical-i/éh to 1.6inch open joint, full
depth through the barrier and foundation, placed-fd0to 6Gfoot intervals.
Seal the formed vertical joint with preformed joint filler or a poured and
extruded joint seafd in accordance with005.01 and 1005.02espectively.
Between formed open futlepth joints, vertically tool a 3/thch deep joint
around the full perimeter of the exposed faces of the bammeediately after
placement of barrier concrete. Spémaed vertical joints according to plan
locations, but no more than 2€et apart.

810.05.2 Concrete Bridge Railings. Provide a formed open joint for
concrete bridge railings of the size shown on the plans at the centerline of each
bent and provide a watetop in accordance with 1005.07 or extension of the
joint seal to seal the joinBetweerformed open joints, tool a 3/4 kitdeep
joint around the full perimeter of the exposed faces of the barrier. Space
tooled vertical joints according to the plagdtions, but no more than &éet
apart.

810.06 METAL RAILING. Dirill holes for field connections with railing in
place on the structure at proper grade and alignment. Adjust railing, correct
alignment and camber throughout the railing length, and provide prope
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matching of joints, prior to finalizing connections. Repair coating damage in
accordance witldection 811.

810.07 MEASUREMENT. Quantities for bridge railing and hand railing will
be the design quantities per linear foot as specified on the plansonSec
measured for payment include bridge railing, hand railing, transiteonts
joints.

Quantities for roadway barrieend pier protection systemall be per
linear foot as specified on the plans. Sections measured for payment include
foundations, baters, transitionsand joints.

Materials,excavation, backfillanddisposal of excess excavated material
will not be measured for payment.

810.08 PAYMENT. Payment will be made at the contract unit price per
linear foot, subject to the following prowsis. Payment for concrete for
bridge railing, roadway barrier, and pier protection systems will be subject to
the pay requirements &ction901 on a lot basis.

Paymenincludes all labor, materialdhardwareand equipment necessary
to complete the wortk

Payment will be made under:

Item No. Pay Item Pay Unit

81001 Concrete Bridge Railing (Type) Linear Foot
81002 Metal Bridge Railing Linear Foot
81003 Concrete and Metal Bridge Railing Linear Foot
81004 Hand Railing Linear Foot
810-05 Concete Roadway Barrier (Type) Linear Foot
810-06 Concrete Pier Protection System (Vehic Linear Foot
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Section 811
Painting and Protective Coatings

811.01 DESCRIPTION. Furnish cleaning, surface preparation,
containment, collection, sampling and testing, storage and disposasta, w
and application of paints and other protective coatings for metals and other
materials

811.02 ACRONYMS AND ABBREVIATIONS.

AISC American Institute of Steel Construction
ALARA As Low as Reasonably Achievable

BADCT Best Available Demonstrated Control Teclogy
CAS Coating Application Specialist

CFR United States Code of Federal Regulations
DFT Dry Film Thickness

DIR Daily Inspection Report

EPA Environmental Protection Agency

HEPA High Efficiency Particulate Air

LAC Louisiana Administrative Code

MSDS Material Safety Data Sheet

NACE National Association of Corrosion Engineers
NTPEP National Transportation Product Evaluation Program
NIOSH National Institute for Occupational Safety and Health
PEL Permissible Exposure Limits

QA Quality Assurance

QC Quality Control

QCS Quality Control Supervisor

RCRA Resource Conservation Recovery Act

SSPC Society for Protective Coatings

TCLP Toxicity Characteristics Leaching Procedure
TSP Total Suspended Particulate

811.03 MATERIALS. Unless otherwise specified, usgiac Paint System

from theApprovedMaterialsList for painting new and existing metals to be
painted. Provide organic zinc primer compatible with the inorganic zinc
primer as a repair and stripe coat component; and provide an intermediate coat
compatibé with both the inorganic and organic zinc primers. The paint
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supplier will certify at the time of paint approval, the materials (primers &
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intermediate coats) are compatible and will not affect the performance of the
whole system as tested SWPEP.

Showthe paint sy®em to be used on shop or working drawings. Use only
one paint system from one manufacturer for the entire structure without
modifications. Top coat colors shall be as defined in Tablel8M/hen spot
painting or zone painting existing mistamatch existing top coat color.

Table 811-1
Top Coat Federal Color Number
Description Federal Standard 595C
Black (Steel) 17038
Silver (Steel) 17178
Dark Bronze (Steel) 30040
Weathering (Steel) 30045
Khaki (Steel) 30372
Gray (Concrete) 36440
Gray (Steel) 36463

Provide coating systems with visibly contrasting color tint for each full coat
and stripe coat.

Provide antiskid surface, compatible with the paint system and
recommended by the manufactunatess otherwise specifisah stair treads
walkway surfaces, platformand landings.

Coating materials shall not be used untilPhneject Ehgineer has inspected
the materials and each batch of paint has been tested by the DOTD Materials
and Testing Section and accepted.

Paints 1008
Cold Tar Epoy-Polyamide Paint 1008.04
Cold Galvanizing Repair Compound 1008.05

Maintenance Overcoating of Steel Bridges 1008.08

AbrasivesUse properly sized abrasives to achieve the required cleanliness
andsurfaceprofile. Use abrasives egting the requiremenbf SSPCAB1,
Mineral and Slag AbrasiveSSPCAB2, Cleanliness of Recycled Ferrous
Metallic Abrasivesor SSPCAB3,Newly Manufactured or R&lanufactured
Steel Abrasive Do not introduce any contamination that interferes with the
coating application angerformance, including chlorides and other salts.
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For field applicationsabrasivesielivered to project site shall be new and
conform toSSPCAB3 Once used during the work, abrasives may be recycled
provided the resultinganductivity and cleanlinessonform toSSPCAB2
Select a sample from each recycling machine in use and conduct the water
soluble contaminant and aibntent tests outlined BSPCAB2 at least one
time each week or more frequentilydirected. Conduct the nombrasive
residue andead content tests as directed by BrejectEngineer. If test
results do not meet requirements, notify the Project Engineer immediately,
remove and replace the abrasive, clean the recycling equipment, and conduct
tests each day to confirm the equipmstitinctioning properlyReturn to the
weekly testing intervalvhendirected.

Caulk:Unless otherwise specifiedseicaulks that are paintable, compatible
with the coating systepand recommended by the coating manufacturer
Provide caulk conforming téederal Specificatio T-S-00230C, Typell,
ClassA. For painted metalwork, use caulk colored to contrast the color of the
intermediate and top coats. For unpainted and painted sections of weathering
steel, use caulk colored to match the color of thelvesad steel in accordance
with Table 8111.

Penetrating SealetJse low viscosity 10@ercent solids wpigmented
epoxy recommended by tleeatingmanufacturer.

Rust Preventative Compoundse a Clas8 rust preventative compound
meeting the requiremer$ Military SpecificationMIL -C-11796C, Corrosion
Preventative Compound, Petrolatum, HAquplied.

Soluble Salts Test KitUse a soluble saltest kit in accordance with
SSPCGuide15 utilizing Multi-Step lorSpecific Methods. Ensure the test
patch/cellor sleeve creates a sealed, encapsulated environment during ion
extraction and is suitable for testing all structural steel surfacdaully
Automated Conductivity Measuring Technigue mayabewed, subject to
acceptance by theroject Engineer.

Thinners Solvents, and Cleanetdse thinners, solventand cleaners listed
on the coating manuf aortovencaatmgsystems, oduct
use thinners, solvents, and cleaners that do not damage the existing coating
systenmor inhibit the performancef the newly applied coatings

811.04 EQUIPMENT. Store equipment to prevent access to the structure by
unauthorized personnel during Raork hours.

Provide containment equipment with air filtration systems with new unused
filters, and purged of contaminantaqrto delivery to the project site.
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Prior to removal of equipment from the project site, remove air filtration
filters and purge equipment of contaminants. Notify the Project Engineer prior
to removal of equipment from project site.

811.04.1 Compressed Air: Usea compressed air system capable of
delivering clean, dry, continuous nozzle pressure to achieve the required
surface cleanliness and profile or spray pattern. The system shall comply with
the instructions and recommendations of the manufacturer of theiabor
blasting system and coating application system.

811.04.2 Abrasive Blast System: Design the blasting system to
produce the specified cleanliness and profile. For shop applications,
centrifugal wheel blaster is allowed.

811.04.3 Coating Application System: Use the cating application
equi pment I n accordance with the coa
requirements.

811.04.4 Scaffolding and Containment Systems: Equip with
rubber rollers or other protection to reduce damage to painted surfaces. No
erection of containment orafolding equipment is allowed until acceptance
of the containment systems submittal.

811.05 SUBMITTALS. Conform toSection801.

Provide submittals as applicable to the specified work to be performed.
Unless otherwise specified, provide submittals to the Erg&jegineerandat
least30 calendar days before beginning wofkopy the Project Engineer on
submittals directed elsewhere. Resubmittals shall be complete submittals and
not partial of corrected itemsMaintain a copy of all submittals on site
througlout the duration of the contract.

811.05.1 Qualifications: Maintain certifications for the duration of the
contract. If the certifications expire or become invalid, do not perform work
until reissuance of certifications. Notify the Project Engineer of any clmnge
certification status. Provide results of audits or investigations occurring during
the contract duration to the Project Engineer within one day of receiving
results. Delay in work due to naonformance with this section will be at no
additional cosobr time to the Department.

Submit for record the following information as a minimum:

811.05.1.1 Shop: Submit AISC certification for shops performing
cleaning and painting operations on existing steel.

811.05.1.2 Cleaning and Painting Contractor: Submit
documentation showinipe contractor performing field cleaning and painting
work is certified by SSPC to the requirements of S§H1 and SSPQP2.
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811.05.1.3 Blasters and Painters: For field work provide at least
the minimum number of CAS required under SSPEL requirements.

811.05.1.4 Contractoro s License and: €e@rtifi c:
contractor licensing requirements comply with 102.02.

Upon receipt of apparent low bidder notificatioprovide to the
Department 6s Proj ect Cont rapdroprie ct i on
certificatiors from SSPGwithin 10working days

SSPCQP1,Standard Procedure for Evaluating Qualifications of Painting
Contractors (Field Application to Complex Structures)

SSPCQP2, Standard Procedures for Evaluating the Qualifications of
Painting Contractors to Remove HazardousiRarior to Notice to Proceed.

811.05.1.5 Quality Control Inspectors for Field Work: Submit
for record the name and qualifications of the personnel performing quality
control. The Quality Control Supervisor shall be certified as a NACE CIP
(Coating Inspector Progm) Level3 and have a minimum of three years of
experience as a Quality Control Supervisor on bridge painting projects while
certified. Additional inspectors shall report directly to the Quality Control
Inspector and shall be certified as a NACE CIP ({bganspector Program)
Levell or a SSPC BCI (Bridge Coating Inspector) Levednd have a
minimum of two years of experience as a coating inspector on bridge painting
projects while certified.

811.05.1.6 OSHA Competent Persons: Submit for review
training document#on and certifications for the designated OSHA Competent
Persons.

For field application involving lead paint removaijbmit for review the
designated primary and badk Competent Persongsponsible for the
observation and monitoring of work activitieand to oversee the
implementation of the Compliance Plan, Environmental Protection Plan, Waste
Handling Plan, and Containment performance. Ata minimum, the designated
Competent Peonis shall have the SSRI3 Supervisor/Competent Person
Training for Deleding of Industria Structures, any required SSEG
refresher courses, and have three years field experience in industrial lead paint
removal. The designated primary Competent Person shall not be a member of
the production crew (Superintendent, Formanal@u Control Inspector,
Blaster, Painter, etc.) and shall not have additional responsibilities that prevent
the fulfillment of the responsibilities of the Competent Pergothe event the
primary Competent Person is absent from the project site, slggdeed back
up Competent Person will be the acting Competent Person and perform the
duties of the primary Competent Person. No hazardous waste generating,
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handling, storage, or disposal activities may be performed without the presence
of the designategrimary or backup Competent Persons on the project site to
observe these activities.

811.05.2 Permits: Submit for review all required permits and
applications.

811.05.3 Project Contacts: Submit for record the names and phone
numbers of designated project personnel anergemcy contacts.

811.05.4 Abrasive Materials: Submit for record the name of the
abrasive manufacturer and specifications of the abrasives to be used. Provide
abrasive sizes, along with supporting industry recommendations or previous
project performance resultbat selection will achieve the required cleanliness
and surface profile. For shop application, submit to the Fabrication Inspector.

Provide certification that the abrasiveseet the cleanliness criteria
under811.03.

811.05.5 Coating Application Method: Submit br review coatings
and application methods.

811.05.6 Paint System Manufacturer Information: For each paint
system, submit for review the following as a minimum.

Provide Material Safety Data Sheets (MSR@AY paintma nuf act ur er 0
Product Data Sheet and Specificaoncluding the following:

A Name of the company that manufactures the paint.

A Surface preparation recommendations or requirements.

A Allowable atmospheric conditions during which the coating shall be
applied including ambient temperature, relative humidityfase
temperature, and dew point temperature.

Specific mixing instructions.

Thinner recommended and maximum thinning ratios to be used with
each coating.

Allowable application methods and instructions.

Minimum and maximum dry film thickness per coat.

Primer, intermediate, and finish coat pot life at the anticipated
application temperatures.

Minimum and maximum curing time between coats referenced to both
atmospheric conditions and a confirming physical test for each coat.
Ventilation requirements.

Shelf life.

Maximum recoat window.

Manufactureros recommendations for
deficient DFT.

ToTo PoTo Do DoTo Do Do Dw
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811.05.7 System Compatibility: For painting new and existing
metals, submit for review to the Project Engineer selected products to be used
on the project anény additional surface preparation requirements. Also,
submit a letter from the coating manufacturer stating that surface treatment,
water additives, coatings, penetrating sealer, caulking, and filler materials to be
used are compatibdnd will not affecthe performance of the whole system as
tested by NTPEP.

For maintenance of existing coatings, submit for review to the Project
Engineeia letter from the coatqimanufacturer stating that surface treatment,
water additives;oatings, penetrating sealesudtking,andfiller materials to be
used are compatible.

811.05.8 Quality Control Plan: Submit a Quality Control Plan
including the following as a minimum:

811.05.8.1 Shop Preparation and Application: Submit for
review a quality control plan that is to be followed on thejgrt to the
Department 6s Fabrication I nspector.

811.05.8.2 Field Preparation and Application: Submit for
review a current Corporate Quality Control Plan conforming to SQPC,
Standard Procedure for Evaluating Qualifications of Painting Contractors
(Field Applicgion to Complex Structures) and/or SSRE2, Standard
Procedure for Evaluating the Qualifications of Painting Contractors to Remove
Hazardous Paint certifications as appropriate.

Submit for review a site specific Coating Quality Control Plan.

811.05.8.3 Protection of Adjacent Surfaces: Submit for record
a quality control plan for the protection of adjacent surfaces from damage by
direct or indirect blasting and coating operations, including, but not limited to,
machinery, wire ropes, cables, electrical conduits amdlactors, grating,
platforms, galvanized metals, aluminum or machined surfaces, vehicles, and
other surfaces that may be damaged.

Prevent blast media and dust contamination of mechanical systems, open
gears, sheaves, wire ropes, seals, etc. Upon coamptétblasting operations,
clean these surfaces with approved solvents agoease to the satisfaction of
the Project Engineer.

Submit proposed repair procedures for review and acceptance prior to
remediation actioff damage occurs
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811.05.8.4 Quality Control Documentation: Submit for record
documentation specified in 811.06.5.2. Submit documentation for each
production day by the end of the following business day

811.05.9 Pollution Control and Monitoring Plan: For field
cleaning or painting, submit as one document riariew to the Project
Engineer a written site specific compliance plan describiegmeans for
complying with all federal, state, and local regulations including pollution
control provisions specified herein. The written plan shall be in accordance
with SSPC Project Design: Industrial Lead Paint Removal Handbook,
Volumell, Phases; Environmental Monitoring.

Include at least the following components:

A Scaled map of the work site layout showing temporary waste storage

areas, and staging areas.

A Ambient air ad personnel sampling frequency.

Site specific lead Health and Safety Plan (OSHA 29 €HER26.62).
Site specific Environmental Protection Plan.

Waste water storage, sampling, treatment and disposal plan.
Hazardous material and solid waste handling, segragmpling, and
recycling plan.

Hazardous waste handling, storage, sampling, and disposal plan.
Qualifications and certifications of the testing laboratory; hazardous
waste transporter; and the storage, treatment and disposal facility.
Reviewed and accegd Containment System Plan. Comply with
Section817.

Plan for clearup of soil and water contamination within the project
limits.

811.05.10 Worker Protection Documentation: For field
applications, submit for record, as one document, a Worker Protection Plan
demongrating the incorporation of appropriate safety procedures for all
hazards on the job site, whether specifically identified herein or not.
Demonstrate compliance with the following as a minimum:

NI OSH ANational |l nstitute.of or Occupa

OSHA 29 CFR8 19100ccupational Safety and Health Standards.

OSHA 29 CFR8 1926Safety and Health Regulations for Construction

40 CFR 117,Determination of Reportable Quantities for Hazardous
Substances NIOSH Method 7082; Lead

Working Over or Near Wat [29 CFRS 106].

Submit records in accordance wigh1.09.6.

o Po  PoDo Do o Do D>
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811.05.11 Worker Training Information: For cleaning and painting
existing steel, submit for record worker training information for OSHA Interim
Final Rule on Lead Exposure in Construction traininglulhe trainer name,
trainer qualifications, location and time of training, and outline of training
program.

811.05.12 Cleaning and Painting Activity Schedule: For field
application, submit for record a detailed plan of cleaning and painting work
activities, includig order of work, and a chart or scale demonstrating
completion milestone dates. Update monthly and as directed

811.05.13 Schedule of Work Segments and Activities for
Payment: For field application of protective coatings, submit to the Project
Engineer for revieva proposed schedule of work dividing the structure into
segments and activities identified for payment purposes. Include in the
schedule at least the following information.

1. A diagram of the structure divided into segments of work areas, (e.g.
Panel pant to panel point, pier to pier, station to station, etc.) The lump sum
bid item will be divided proportionally by the number of identified and
accepted segments of woklkkhen the execution of work requires the work to
be performed in phases, further deithe segments into sisegments for
payment purposes.

2. A list of work activities within segments and ssé&gments, including,
but not limited to, erecting rigging and containment; cleaning, surface
preparation, application of primer and stripe coat; appba of intermediate
coat; application of top coat; repairs and cleanand derigging and touch up.
The accepted list of work activities will be divided proportionally for payment
for work performed in each accepted segment or sub segment of work.

Whencleaning and painting existing steel utilizing the three coat zinc paint
system, unless otherwise specified, payment allocations within segments and
subsegments, broken down by completed activities, will be made as follows:

Erecting RiggingandContainmat 20%
Cleaning, Surface Preparation, Application of

Primer and Stripe Coat 40%
Application of Intermediate Coat 15%
Application of Top Coat 15%
Repairs, Clean up, DeggingandTouch up 10%

When specified, provide a CPM (Critical Ré&flethod) schedule.
811.05.14 Color Samples: For each paint systersubmit for review
three sets of samples for each coat and stripe coat color. Provide samples on

698



material similar to application and on minimum coupon sizeB x 6inch.
Do not deliver paint sstem materials to the job site until color sample
submittal acceptance.

811.05.15 Paint System Samples: For each paint system and top coat
color, after acceptance of color samples and before ordering of paint system
materials, submit for review paint system apgiara and liquid samples.
When antiskid is specified for the top coarovide additional paint system
samples containing the astkid additive applied to the top coat and the
corresponding color to be used.

Providepaint system application samples o83Inch thick by 8.5nch
wide by 11linch long sheet of material similar to application and prepared as
follows:

A Divide the sheet into four equal horizontal strips;

A Prime three strips starting from the bottom;

A Paint intermediate coat on the two bottompstyi

A Paint top coat on the bottom strip;

A Top strip to remain unpainted with blast profile exposed.

A Apply a Zinch wide stripe coat centered over the line formed by the

unpainted and the prime coat for half the plate width.

A Providesamples in accordance witte Materials Sampling Manual.
811.05.16 Maintenance of Traffic: Submitto the Project Engineer for
review documentation demonstrating conformance to the plans. Include a
description and schedule of activities affecting traffic. During construction,

submit propsed changes in the documentation at leastleghdar days prior
to the implementation of the change.
Includeas a minimum the following:
811.05.16.1 Roadways: Submit a description and schedule of
proposed lane closures and reductions to clearances. Conformonm $&8ti
811.05.16.2 Railways: Submit a description and schedule of
proposed reductions to clearances and activities within the vicinity of tracks as
specified by the railroad.

Submit Right of Entry and insurance documentation as required by the

railroad. Conform td07.08.
811.05.16.3 Waterways: Submit a description and schedule of
proposed construction activities that will require equipment to occupy the
waterway or affect clearances. Conforni@y.09.

General coordination with the U.S. Coast Guard will take place throegh th
Project Engineer.
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811.06 CLEANING AND PAINTING STRUCTURAL METALWORK.
Clean and paint metals in accordance with the plans and specificBimnet

paint surfaces where paint would interfere with welding or proper operation of
movable metal parts.

Except br solvent or water jet cleaninggform surface preparation work
only when the temperature tife steel surface is at leasFsabove the dew
point temperatureln the event that any rusting or contamination occurs after
the completion of the surfacegmaration, prepare the surfaces again to the
specifiedrequirements.

Coat metal surfaces to be encased in concrete and top surfaces of steel
girder top flanges to be in contact with concrete in regions of girders specified
to be painted with a minimum ohe coat of primer.

Where shear connectors are applied and primer has been removed, primer
does not need to be reapplied provided at least 2 inches from the edge of flange
Is coated and repaired as needed.

Painting of aluminum or stainless steel surfadésat be requiregdexcept
where aluminum is placed against concrete.

When weathering steel is to be used for structural members, clean and paint
portions specifieda be painted in accordance widf7.06.2. Leave other
areas unpaintedConform t0811.0.4 for surface preparation.

When specified, paint galvanized or nitad surfaces of sheet metal,
electrical conduit, and water, air and gas pipes that are exposed and visible.
Do not paint other galvanized or méitedd surfaces unless otherwise
specfied.

Prevent laps, sags, over spray patternand other undesirable
characteristics.

Measure dry film thickness in accordance with S$Q.

Upon completion and request for acceptance of a section of the work, clean
painted surfaces of any staining anpaie any defective area3.he painted
surfaces shall have a uniform appearance prior to acceptance.

811.06.1 Shop Painting:

811.06.1.1 Surfaces to be Painted: When fabrication and
cleaning are completed, paint surfaces with one coat of primer before corrosion
occurs. Whergaint would be detrimental to field welding operations, the
surface shall not be shop painted within a suitable distance from edges to be
welded or spliced. Prepare shop and field contact (faying) surfaces in
accordance witB807.05.2.4.

811.06.1.2 Erection Marks: Paint erection marks on surfaces with a
compatible paint of contrasting color.
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811.06.1.3 Inaccessible Surfaces: Apply the complete paint
system prior to assembly or erection to surfaces not to be in contact, but which
will be inaccessible after assembly or erection

811.06.1.4 Machine Finished Surfaces: Apply an approved rust
preventive compound to machine finished surfaces that mate or slide, or will
not be coated immediately, as soon as practical after being accepted and before
removal from the shop. Apply coatings toaher machined surfaces except
mill-to-bear surfaces.

Paint surfaces of iron and steel castings which are machine finished for the
purpose of removing scales, fins, blistensother surface deformations with
the specified paint system.

811.06.1.5 Pins and Pin Holes: After fabrication, coat pins and
pin holes with an approved protective coating.

Immediately prior to erectionemove the protective coating aadplya
high-grade lubricant grease with noorrosive propertieso the bearing
surfaces.

After erection, ompletely remove any corrosion, excess grease, and any
other contaminants that would prevent adherence of paint. Coat the exposed
surfaces of pins and pin assemblies with the specified paint system.

811.06.1.6 Loading: Do notload material for shipment until pamt
dry and cured in accordance wh1.06.5.11.

811.06.2 Field Painting: Any damage to the structure or surrounding
area resulting from the contractords o
the Project Engineer, at no additional cost or time to the Degpartm

The contractor shall hold absolute responsibility and liability for damage to
persons, property, vehicles, and the environment resulting from the execution
of the work required by this contract.

For connections with galvanized fasteners, preparen@stuirfaces in
accordance with 811.06.4 for surfaces that are specified to be patiézoh
surfaces and apply primer to the fastener assemblies and connection plates,
overlapping at least 2 inches of undamaged primer.

Do not apply the field coat of pd to the steel work below theoncrete
decklevel until thedeckand concrete barrier railings have been completed and
metalwork cleanedKeep steel members clean by washing and removing any
materials that adhere to the surface and mars the finish stell memberst
concreting operations damage the paint, clean the surface and spobiprime
paintas directed.

Provide, operat@nd maintain at the site and to all portions of the project a
powered hoist, lift or a temporary stairway to provide safgess to all work
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areas for workers, inspection personnel and the engineer. Any temporary
structures, equipment or devices used for access from the ground to the bridge
structure shall be secured to prevent unauthorized use or trespass on the bridge
structure.

811.06.3 Delivery, Storage and Handling: Deliver materials to the
job site in original, undamageahdunopened containers. Clearly indicate the
name and address of manufacturer, manufacturer's brand name, trade name or
trademark, color batch number, datenmnufacture, shelf life, and special
directions on each container. If the material dating is in code, provide the
Project Engineer the key to interpret the code.

Store materials in enclosed, powemtilated structures that provide
protection from weath r and do not exceed manuf ac
storage temperatures. Use a continuous recording thermometer to measure and
document material storage temperatureStore flammable materials in
accordance with federal, state, and local regulations.

Contaners of paint shall remain unopened until required for labeled
information shall be legible and checked at the time of Wssethe oldest
paint of each kind first.

Immediately remove materials from the job site that are damaged, rejected,
deteriorded, or that have exceeded specified shelf life or storage temperatures.

811.06.4 Surface Preparation: Existing coating systems may contain
lead and other heavy metals. Existing surface profile is unknown and may or
may not contain mill scale. Actual conditioasross the structure may vary.
Verify existing condition prior to bid in accordance with2.06.

Surface preparation shall be in accordance with the plans, specifications
and Table 81-2.
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Table 811-2

SSPC Abrasive and Surface Preparation Standards

Designation Definition
SP1 SSPC-SP1, Solvent Cleaning
SP2 SSPC-SP2, Hand Tool Cleaning
SP3 SSPC-SP3, Power Tool Cleaning
SP6 SSPC-SP6/NACE No. 3, Commercial Blast Cleaning
sp7 SSPC-SP7/NACE No. 4,_
Brush Off Blast Cleaning
SP10 SSPC-SP10/NACE No. 2, Near-White Blast Cleaning
SP11 SSPC-SP11, Power Tool Cleaning to Bare Metal
SP15 SSPC-SP15, Commercial Grade Power Tool Cleaning
SP16 SSPC-S_P16,
Brush-Off Blast Cleaning of Non-Ferrous Metals
SSPC-SP WJ-1/NACE WJ-1,
SP WJ-1 Waterjet Cleaning of Metals - Clean to Bare
Substrate
SSPC-SP WJ-2/NACE WJ-2,
SP WJ-2 Waterjet Cleaning of Metals - Very Thorough
Cleaning
SP WJ-3 _SSPC-S_P WJ-3/NACE WJ-3, _
Waterjet Cleaning of Metals - Thorough Cleaning
SP WJI-4 S_SPC-SP WJ-4/NACE WJ_—4, _
Waterjet Cleaning of Metals - Light Cleaning
VIS-1 Guide and Reference Photograp_hs for Steel Su_rfaces
Prepared by Dry Abrasive Blast Cleaning
VIS-2 Standard Method of I_Evaluating Degree of Rusting
on Painted Steel Surfaces
VIS-3 Guide Reference Photographs for Steel Surfac_es
Prepared by Hand and Power Tool Cleaning
VIS-4/ Guide and Reference Photographs for Steel Surfaces
NACE VIS-7 Prepared by Waterjetting
VIS-5/ Guide and Reference Photographs for Steel Surfaces
NACE VIS-9 Prepared by Wet Abrasive Blast Cleaning

Unless specified to be painted, galvanizetgtallized, aluminum or
stainless steel metal elements of the structsweh as decorative lighting
metalwork, utility conduits, roadway lights, and all rmetallic conduits and
cables shall be covered or prateed and will not require cleaninddo not
blast noametallic conduits, fittings, conductors, and cables on or around the
bridge. Electrical conductors and fixtures may beeergized for the
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blasting or painting operation upon requeBisconnectiortime will be as
negotiated with the utility company or as specif@mithe plans. Unless
otherwise specified, costs associated witkedergizing and protection of
electrical conductors will be included in this item. Replace in their entirety any
conduit fitting, conductor, and cable damaged by cleaning operations at no
additional cost or time to the DepartmeBmploy a lock out, tag out protocol
at the various electrical disconnect switches.

For stainless steel or metallized surfagescified to be @inted brush off
blast clean to SP16For existing galvanized steedpecifiedto be painted,
prepare surfaces in accordance with ASTM D&3&bbrush ofblast clean to
SP16. For new galvanized steel specified to be painted, comply
with 811.08.1.1.

Preare shop and field contact (faying) surfaces in accordance
with 807.05.2.4.

811.06.4.1 Mechanical Removal of Surface Defects: Remove
all fins, tears, slivers, and burrs, and grind flat. Smooth sharp edges, corners,
and flame cut surfaces and grind to a minimum -Inté chamfer to achieve
the required edge surface for coating. Remove weld slag and weld spatter.
Conform to AASHTO/NSBASteel Bridge Collaboration &1 Sectiorb.1

811.06.4.2 Soluble Salts Detection and Removal: Unless not
required by the plans, determine ttidoride, ferrous, sulfate, and nitrate
concentrations on steel surfaces using soluble salts test kits meeting the
requirements o8 1 1. 0 3, ASol ubl e Salts Test
washing and prior to blasting. Additional testing may be smgekcidin the
plans. Measure the concentration levels using Miikp lonSpecific
Methods described iI8SPC Guidé5, Field Methods for Retrieval and
Analysis of Soluble Salts on Steel and Other Nonporous SubsTresethree
random locations in the firéD00squardeet and one random location for each
subsequent 100§guare feet.

Ensure th@ontvisible surface contaminant concentratiorsarfacesprior
to blasting danot exceed € goer square centimetéor chloride ions, 1@ g
per square centimettar ferrous iors, 17¢ ger square centimettar sulfate
lons, and 1@ goer square centimetéor nitrate ions.

When utilizing aFully Automated Conductivity Measuringechnique
surface conductivity measurements wbnvisible surface contaminant
concentrations osurfaces prior to blastieaning do not exceed 70 miero
Siemens per centimeter.

When contaminatiorexceedsspecifiedlevels, rewash the entire surface
area ad retest. If additional washing does not reducectimeaminatiorto
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below specifiedevels, a surface treatment or water additive may be used. Use
a surface treatment or water additive that is approved by the coating system
supplier and the Project Einger.

Additional testing, rewashing, treatment, additives, or cleaning
contaminated surfacesd repaintingvill be at no additional cost or time to
the Department.

811.06.4.3 Cleaning New Steel: Prepare surfaces for prime
coating new steel in accordance w&R10.

811.06.4.4 Cleaning and Preparing Existing Steel and
Existing Coatings: Prepare surfaces for prime coating steel or damaged
areas of newly erected steel in accordance with SP10 or SP11.

Remove pack rust prior to solvent cleaniryior to blast cleaning, clean
oil and extraneous materials from surfaces to be coatedi®Havel. Notify
the Project Engineer immediately when any structural steel appears to be
defective

Whenovercoating existing coatings, or when removing and replatling
portions of an existig coating dean, wash, test, and remove soluble salts
Clean usingabrasive blasthand tool, or power toolmethodto remove
corrosion and specified limits of existing coatingseather back edges of
existing coating to remain a minimum ofri&hes arond theperimeterof
existing coating removed to provide a smooth transition. Verify edges of
existing coating are intact by probing with a dull putty knife in accordance
with SP2.

Provide surfaces to be coatedhich are clean, dry, and free from oil,
grease, dirt, dust, soluble salts, corrosion, peeling coating, caulk, weld spatter,
mill scale, and any other surface contaminants. Pregtaet and coating
surfaces to meet cleanliness arsdirface profileeequirementss specifiedn
the plansRoughen peviously applied coatings to be overcoated in accordance
with coating manufactureros recommend
inter-coat adhesion.

Protect adjaent surfaces in accordance withl1.058.3.

Sequence the surface preparations and coatingtiopsrao freshly applied
coatings will not be contaminated by dust or foreign matter.

811.06.4.5 Washing: Wash existing coated surfaces using water and
pressure to meet the requirements of SSIPONJ4 LPWC (3,500 to 5,000
psi) prior to abrasive blasting. Wash ¢xig coated surfaces that are to be
overcoated using water and pressure to meet the requirements eSEIRL
4 HPWC (5,00010,000 psi). Provide surfaces meeting 811.06.4.2
requirements. Surface treatment or water additives to reduce soluble salt
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concentrations are allowable, with the approval of the coating system
manufacturer.

Contain the resulting pressuneash water in accordance with SSPC Guide
6 Class 2W. All wash water, regardless of removal method, shall be presumed
to be hazardous until deteimad to be nothazardous by testing. Submit wash
water test results to the Project Engineer for record prior to water disposal.
Dispose of presswwash water in accordance with all State and Federal
regulations.

For new steel erected ihe field,wash pimed steel surfaces to SSSP
W34 LPWC (3,500 to 5,000 psprior to stripe coat and intermediate coat
application

811.06.4.6 Abrasive Blast Cleaning: Prepare metal surfaces, as
indicated on the plans and in the specifications. Unless otherwise specified,
prepae metal surfaces to be painted by abrasive blast cleaning to SP10 level.
Use VIS 1 that corresponds to the initial rust condition to judge acceptable
cleanliness, but the written requirements take precedence in acceptance.

Perform abrasive blasting op@oa during daylight hours. Nighime
abrasive blasting will be allowed if an external light plan is submitted to the
Project Engineer for review and accepted. Provide external lighting that
allows for effective environmental monitoring.

Other means anaethods under this section, such as mechanical means or
specialized equipment, to clean the surface to contract requirements may be
allowed if, after review by the Project Engineer, the equipment does not
damage the structuréfter abrasive blast cleamg, ensure the surface profile
meets the specification limitsf 1.5mils to 3.0mils for new steel anaf
1.5mils to 3.5mils for existing steel Coating manufacturer allowable limits
different than these valuehall not be substituted. Detemna thesurface
prof i | eCoarseiPes-Fi X mo replica tape in acc
D4417,Standard Test Methods for Field Measurement of Surface profile of
Blast Cleaned Steel, Meth@l

If the profile falls between 1/ils and 2.0mils, average one testith
ACoar seo0 and -Coonaer steeos tt owiotbht aiXh a r eadi

For Quality Assurance, the specified sufficient number of locations to
characterize the surface in ASTM D4417 secdh5 will be defined as
threerandom tape samplestime first 1000squae feetof surface area and one
additional random tape samte each subsequent 108quardeetof surface
areain awork area. A work area will be defined as the area cleaned during the
same shift using the same blast equipment and abrasive, repidsealidhe
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samples taken in that area. Any changes made to personnel, blast equipment,
or abrasive will result in establishing a new work area.

On the first day of abrasive blasting operation, blast two metal panels to the
specifications.The metal pagls shall be ASTMA709 Grade36 and measure
0.25inch by 8.5inchby 11inch, which the contractor and engineer shall date
and initial. Coat one panel with a clear, na@ilowing finish as a visual
example and use the uncoated panel to calibrate thiémdithickness gauges
used on the project. Wrap panels in corrosion inhibitive paper and keep in a
clean, dry area. Use panels as a comparison standard throughout the project.

Upon initiation of abrasive blasting operation on structures containing pack
rust areas, blast clean to an acceptable level at least one representative area of
pack rust selected by the Project Engineer that is easily accEsssthe area
with a clear, nofyellowing finish Useas a visual comparison standard
throughout the preyct.

On the first day of abrasive blasting operation, blast the structure for no
more than 1%ninutes, blow down the prepared surface, and perform three
surface profiledape tests in the presence of the QA inspector. If the average
surface profiledoes nofall within specifications, adjust means and methods
(grit size, pressure, standoff distance, nozzle angle, etc.). Perform further 15
minute maximum blasting, cleaning, and testing untilshdace profileis
within specifications, at which time therdgoactor will be allowed to proceed
with full production blast cleaning. Rework any area that does not meet
specifications until it meets the requirements of the contract.

Schedule cleaning and painting so surfaces to be coated are completely free
of any contaminant prior to coating. Remove all abrasive, dust, and paint
residue from steel surfaces and any scaffolding, staging, or support steel above
the areavith a commercial grade HEPA filtered vacuum cleaner equipped with
a brush type cleaning tool, by double blowing. If using the double blowing
method, complete all blosdtown operations within the contained area and then
vacuum all exposed top surfaces of structural steel (flanges, longitudinal
stiffeners, splice plates, hangers, et€gst all hoizontal prepared surfaces for
cleanliness prior to coating by simply wiping the surface with a finger; any
accumulation requires 1®eaning. If prime coat is not applied within
eighthours after the surface has been approved for coating applidagon,
surface will requiren additionalQA inspection.

The QC Inspectoshall verify compliance with applicable specifications
and conduct required testing prior to notifying the Project Engineer that work
area surfaces are ready for primer application.
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The QAlnspector will conducsurface profileeadings in accordance with
ASTM D4417 MethodC and thecontract. The work area will be divided up
and tape readings will be taken. All cleaned structural members in the work
area shall be represented in the rand@mpling (truss post, chord, and
diagonals, beam flgyes and webs, diaphragms, crssnes, etc.). If the
averages of all the QA readings fall within contract specification, the area is
compliant andnay be primed. If the average of all the QA readifajts
outside of the contract limits and the cause is from more tharsample
location, the work area is namompliant and cannot be primed. If the average
of all the QA readings falls outside of the contract limits and the cause can be
attributed to oa location, then the QC Inspector will be notified of the-non
compliant work, will be requested to accompany the QA Inspector on a second
sampling of the identified area, and will witness the sampling. The secondary
sampling will consist ofhreeindividual tapereadinggaken at the initial out
of-complant location within a dsquarefoot area. Substitute the average of
thethreesecondaryeadingdor the initial outof-compliant location sample in
calculating a new overall average of the work arethelhew average for the
work area falls within the contract requirements, the area is compliamizgnd
be primed If the new average does not fall within the contract requirements
the work area is nenompliant andghallnot be primed. R&ork and retest
all work areas that are na@ompliant until they fall within specifications.

Primer applied to negompliant work areas will result in reporting the
activity to the QCS, notifying the Project Engineer, documenting in the DIR,
and reworking of the araatil surface is compliant.

Perform abrasive blast cleaning within a containment syateoonfine
all particulates.

811.06.5 Application: Apply a complete coating system to all metal
surfaces specified to be coated. Apply coatings in accordance with the
manufat ur er 6 s r e c o mRELRanhApplicatiorsSpecifc&ienC
No.1 and the contract.

Prior to the application ofprime coat, inspect the substrate for
contamination and defects, and prepdate surface in accordance
with 811.06.4 For new steel, thBepart ment 6s Fabricati o
perform the QA required at the shop. For existing steeljigle the Project
Engineemith passing QC documentatiéor cleanliness and surface profile.
Permitthe Project Enginedo inspect the substrate to vegnidroper cleanliness
and sirface profile. Apply prime coat after acceptance of the surface
preparation by the Project Engineer.
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Prior to the application afach subsequegbat, inspect theoatingfor
contamination and defectd’rovide the Project Engaerwith passing QC
documentation, includinDFT readings conforming ®SPCPA2. Permitthe
Project Engineeto inspect the coating and verify proper surface preparation
and dry film thickness. Apply subsequent coat after acceptance of the previous
coatby the Project Engineer.

Application of coagwi t hout t he P rcaeptamcsof theEngi nee

underlying surface or previous cadtl be considered neaagompliant work.

Apply each coat, including a stripe coat, in a color that contrasts with the
substrag or preceding coat.

Provide a finished surface free from foreign contamingmesse, stains,
dry spray, overspray, runs, sags, drips, excessive paint build up, ridges, waves,
laps, streaks, brush marks, blisters, bubbles, craters, mud cracking, holidays
and variations in color, textyrand finish (glossy or dull). Apply coating so
each coat has complete coverage (including corners and crevices), has a film of
uniform thickness, and bonds to the underlying surface.

811.06.5.1 Paint Systems for New Steel and Cleaned

Existing Steel: Apply each coat of paint with airless or conventional spray
equipment in a fine, even spray. If thinning of paint is allowed, thin in

accordance with the paint manufacture

exceed 1@ercent. On surtas inaccessible to spray equipment, paint shall be
applied with brush or approved daubers to ensure coverage.

When a zinc paint system is specifieghply an inorganic zintor shop
priming, an organic zinc for field primingn nonfaying surfacesand an
organic zincfor stripe coating Prime faying surfaces in accordance
with 807.05.2.4.

Unless otherwise specified, apply intermediate coat and topcoat paint for
new steel after field erection

Base dryto-handle curing time on the temperature and reldtivaidity
requirements of t he manufactureros
Provide 7Zhours curing time before shipping.

811.06.5.2 Quality Control and Quality Assurance (QC/QA):
The painting contractor is responsible for QC regardless of the fact that the
Department, the Project Engineer, or their representatives may be present. The
Project Engineer will perform QA inspection.

The QC Inspector shall, at a minimum, perform the following tests and
record the resulting information in accordance with the retextprocedures
and frequency for all cleaning and painting operations unless otherwise
specified:
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A Relative humidity readings outside the containment prior to initial
blasting and every Bours thereafter; readings inside the containment
prior to and every hours during painting.

A Temperature readings of air near but outside the containment prior to

initial blasting and every Bours thereafter; readings of air and steel

inside the containment prior to and everyaurs during painting.

Daily surface profilemeasurements, as per ASTM D4417 Method C,

before coating.

Daily blotter test results, as per ASTM D4285, prior to blasting during

field operations.

Daily dry film thickness measurements, as per SPRC, after each

coat of paint has dried.

Daily air movenent measurements inside containment before blasting

for field operations. Acceptance criteria per ventilation requirements in

the plan notes and accepted contractor containment plan.

Wind speed and direction daily evernyh@urs. Take readings near

membes being coated.

A For the initial section of work, inspections by the Project Engineer,
contractor, and lead coating inspector will take place for each phase
described ir811.05.12 upon completion of each respective phase.
Request in writing to the Projdéngineer to schedule these inspections.
811.06.5.3 Weather and Temperature Limitations: Do not

spray coatings when the measured wind speed in the immediate coating area is

above 15miles per hour. Do not apply coatings when contamination from

rainfall is imminent o when the ambient air temperature, relative humidity,

dew point temperature, or temperature of the steel is outside limits provided on

the coating manufacturerodés product dat

Protect the cleaning and painting area of thecstire from environmental
conditions during and after the coatings application. Rework any coating
which has been adversely affected by the environmental conditions.

If utilizing fans, heaters, ventilators, or other equipment to achieve
acceptable enviromental conditions for coating applications, maintain those
conditions until coating reaches adoytouch conditiorandas recommended
by the coatings manufacturétrovide a time lapse recording instrument for
monitoring all controlled conditions durinlgis period.

During application,coatings shall be between 40°F and 100°F and
according to the manufacturerDo not apply paint unless the surface
temperature of the metal is at least 45°F and risind not in excess of 120°F
andaccording to the mana€turer

Do Do o Do

o
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Do not applycoatingsto wet or damp surfaceduring rain, snow, fogor
misty conditionsorwhen the steel stace temperature is less théifrabove
the dew point.

Do not applycoatingswhen the relative humidity exceeds @rcentand
accordng to the manufactureMaintain temperature and humidity limits from
before commencement of painting to the time oftdrjouch.

811.06.5.4 Penetrating Sealer: If required by the plans, apply to
all locations where irremovable crevice corrosion remains aftesugthce
preparation best efforts have been madedetsrmined by the Project
Engineer. Apply penetrating sealer to crevice corrosion and allow curing in
accordance with the manufactureros r
subsequent coatings.
811.06.5.5 Stripe Coat: Stripe coat is a separate caad @peration,
and is appliedo welds, corners, edges, crevices, seams, fastener assemblies,
and rough or pitted surfaces.

For shop applied primer, apply stripe coat in the field after erection.

For existing steel, applyoatings and penetrating sealer in the following
sequence.

Apply full prime coat to all areas except where penetrating sealer will be
applied.

Apply penetrating sealer.

Apply stripe coat.

Extend #ripe coat a minimum of-inch beyond the edge, sea@astene
assemblyetc. In general, ge brush or dauber &pplystripe coat and work
into crevices and unatedareas. For continuous uninterrupted edges (not
lattice or builtup members), apply stripe coat by spray or rollers.

Stripe coating procedures arebgct to acceptance by the Project
Engineer.

811.06.5.6 Caulking: For painted steel, apply caulk between

applications of intermediate coat and top coat. When a two coat paint system is
used, caulk between application of primer coat and top coat. For unpainted
weatheing steel, field clean surfaces to receive caulk and apply caulk as soon
as possible after cleaning. Prepare surfaces and apply caulking in accordance
with caul k manufacturerds recommendat:.

Use caulk to seal the perimeter of all faying surfaces, sramgkvices,
joints, gaps lesthan 1/2 mch, and skipvelded joints. For gap&/2 inchor
greater, treat in accordance with the plans. Apply caulking bead with a smooth
uni form finish and cur e according
recommendations.
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811.06.5.7 Protection of Surfaces: Protect surfaces and working
mechanisms not intended to be coated during application of coatings. Clean
surfaces that have been contaminated with coatings or other substances until all
traces of the coating or substance have been remoifedontaminated
surfaces were lubricated, solvent clean to remove contaminants and lubricant,
and relubricate as directed by the Project Engineer. Do not allow material
from cleaning and coating operations to be dispersed outside the intended work
area. Remove and repair, to the satisfaction of the Department as a condition
of Final Acceptance, allomtamination, scratches, marks, stagrsd other
effects to the work introduced by cleaning and painting, including the
installation and removal of temgy works, which are deemed unacceptable
by the Department

811.06.5.8 Mixing and Thinning: Mix all coatings in accordance
with the manufacturerods product dat a
thinners and solvents in accordance with the requirements of &tmgo
manufacturerds product data sheet. P
Impervious surface with provisions to prevent runoff of any spilled material.

811.06.5.9 Application Methods: Use coating application

equipment to apply coatings per coating manufacduser pr oduct dat a
Application with brushes is acceptable for minor touchup of spray applications,
stripe coats, or when otherwise approved by the Project Engineer. Adjust
spray equipment to produce an even, wet coat with minimum overspray.
Apply coatings in even, parallel passes, overlappingpé&@ent. Agitate
coatings during application as require
data sheet to provide uniform consistency.

Touch up missed or damaged locations after a coat dries and before
applying succeeding coats.

Strictly abide by the manufacturer's specified recoat period. Apply no paint
until the preceding coat has met the recoat criteria and has been both tested and
accepted by the Project Engine&¥here conditions require recoat aftee
specified recoat peri od, empl oy the m
procedures Any coating removed during this process shall be replaced prior
to applying additional coats. Protect adjacent surfaces already properly coated.

811.06.5.10 Thickness and Completeness of Coats: Apply

coatings to the DFT as identified in tABIL for the paint system selected and
at least the number of coats specified. When required, apply penetrating sealer
to the amount specified by the manufacturer and accepted by the Project
Engineer.
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After application of each coat, thoroughly inspect the surfdoes
completeness of coand measure the DFT in accordance with SER2.

When the DFTdoes not meet specifications, repair in accordance with the
manuf act ur er 0 s Retesttheepamethreds andrentediadas
required to the satisfaction of the Project Engineer

811.06.5.11 Coating, Drying, and Curing: Apply coatings within
the time specified by the coating manu
and recoating.

Before handhgthe coated membetest for cure in accordance with the
manufacturerods recommended met hod.

811.06.5.12 Coating Finish: Protect the surface from
contamination and disfigurement by construction activities. All marred painted
surfaces are considered damaged aredsegjuire repair.

811.06.5.13 Touchup and Repair: Repair all damaged or
defective coatings prior to application of subsequent coatings. Repair with
materials and to a condition equal to that of the coating system specified.
Repair all dry spray by removing underigicoat and repair to meet original
requirements. Protect adjacent coated surfaces and leave in place until the
paint film has properly dried. Do not handle, work on, or disturb items which
have been coated until the paint coat completely dries andnisarde

Repair any damaged, unclean, or uncoated surface with a written repair
procedureapprovedoy the coating manufacturer and accepted by the Project
Engineer.

811.06.6 Stenciling: After production painting is complete, stencil the
date of completion in MM/YYYY fomat, coating manufacturer, and type of
paint system applied to each structure painted in the project. Place stenciled
information on a painted exterior steel superstructure surface approximately
10feet from each side and each of end of the structureiaitde in profile
view at specific locations determined by the Project Engineer. ProVide 2
inch high block letters using paint that forms a contrast with the background
and is compatible with the paint system used.

811.07 CLEANING AND PAINTING OTHER ITEMS.
811.07.1 Permanent Sheet, Pipe, and H-Piles: Prepare the
substrate in accordance wBh1.06.4. Provide a surface profile in accordance
with the manufacturero6s produndls$. dat a ¢
Re-blast piles not coated within eight howfdblasting or if the surface to be
coated no longer meets the requirements of SP10.
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Unless otherwise specifiedoply coal tarepoxypolyamidepaint system.

Apply paint systento sides of piles from the top of the piles to a depth of ten
feet below thdowest of the design ground surface or the design scour depth,
except no coating is required on the interior of pipe piles.

Apply thepaint systenin accordance with the following

Apply in two coats. The time interval between the first coat and the second
coat shall be in accordance with the
specifications. Apply the first coat to yield a DFT ab8.0mils. Apply the
second coat to yield a total DFT of the two coats betweemd@O0mils.

After coating applications, & Project Engineer will observe the
contractoros inspection of the surface
at the approximate rate of one for eactsgbare feet of area unless deficient
thickness is found. In that case, the rate ofraeasurementsill be increased
as required to determine the extent of the deficient area. Test and remediate in
accordance wit811.06.5.10 ang811.06.5.13.

Cure coating in accordance with 811.06.5.11. Do not handle until coating
IS cured.

811.07.2 Aluminum: Aluminum surface placed in contact with or
fastened to nogalvanized steel members are to be thoroughly coated with an
accepted aluminum impregnated caulking compound. Paint aluminum surfaces
in contact with concrete with a heavy coat of alkaline resistant bituminous
paint or a coat of zinc chromate paint and allow drying before placing.

811.07.3 Lumber and Timber: Satisfactorily clean and paint lumber
and timber requiring painting with three coats of the specified paint. If not
specified, use the paint selected by the Prdiggineer. Process treated
timber to be painted in accordance with Secli6h4.

811.07.4 Machinery: Clean machinery surfaces specified to be painted
using full containment and prepare surfaces in accordanc&ith6.4.

Prepare flexible couplings, reducersatiegs, electric motors, brakes, limit
switches, and equipment with shaft seals, in accordance with SP1, SP2, and
VIS 1. Contamination or abrasive blasting of these items will require
remediation that may include disassembly and cleaning, replacemeatxf s
and/or replacement of equipment, all at no additional time or cost to the
Department.

Handabrade surfaces having baked on enamel in accordance with paint
system manufacturer recommendations. Prepare other machinery components
in accordance with SP1# SP11, and VI4.

Provide glossy finish on machinery top coat. Provaje doat colorto
match Federal Safety Orange on rotating shafts, couplings, and open gearing.
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811.08 GALVANIZING AND METALLIZING METAL PARTS AND
SURFACES:

811.08.1 Galvanizing: The following crteria shall be properly
controlled and shall meet standards that are satisfactory for the galvanizing
process.

A Defects arising from fabrication.

A Thickness and uniformity of coating.

A Adherence of coating.

A Appearance.

A Embrittlement.

Handle, stack, transpodnd erect galvanized parts to protect the coating
and its appearance.

Assemble galvanized parts with nonabrasive equipn®atvanize after
fabrication of hardware. Galvanize components of bolted assemblies
separately before assembly

Satisfactorily plg galvanizingdrip holesin handrails and as directed

Comply with ASTMA123 for galvanizingpy the hotdip process iron and
steel products both diabricated and fabricated fronolled, pressedand
forged steel shapes, plates, barsd stripsgreater tan or equal td/g-inch
thickness. Galvanize after fabrication into the largest practical sections.
Fabrication includes all operations such as shearing, cutting, punching,
forming, drilling, milling, bending, weldingnd riveting.When it is necessary
to straighten sections after galvanizing, perform such work without damage to
the zinc coating.

Unless otherwise specified, comply with ASTA53 for galvanizing of
iron and steel hardware or accomplish by an approved mechanical galyani
method complyng with ASTMB695 that provides the same thickness of
coating.

Comply with ASTMF2329for galvanizingoy the hotdip process carbon
and alloy steel bolts, screws, washers, nuts, special threaded fasteners, and
anchor bolts.

ASTM A490 bolts shall not be gadnized. When ASTMA490 bolts are
specified to connect galvanized pattse coatetholts to prevent electrolytic
action.

Comply with ASTMA780 for the repair of galvanized surfaces. Use
zinc-based solders or sprayed zinc to repair damaged galvaniZadesur
deemed visible to the public by the Project Engineer. Other damaged
galvanized surfaces may be repaired using brush applied paints containing zinc
dust.
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The galvanizer shall utilize all of the options available to prefhite

rusbfrom occurring However , sdcauahdhthéapiniont e r ust

of the Project Enginegrt is excessive or unsightlyt shall be cause for
rejection. Should rejection of the product occur, the galvanizer or contractor
must submit a repair procedure to thej@bEngineer for review prior to
implementing corrective action.

811.08.1.1 Galvanized Surfaces to be Painted:

Detail galvanizedsurfaces tobe paintedon shop drawings.Notify the
galvanizer prior t@alvanizinghese surfaces. Comply with ASTI¥6386for
preparaibn of surfaceso be painted after galvanizing. Do not apply water
guench treatment, chromate conversion coating treatment, wash primer surface
preparation or acrylic passivation surface treatment.

811.08.2 Metallizing:  Comply with Joint Standard SSRCS

23.000AWS C2. 23 M/ NACE No. 12 nSpecificati

Thermal Spray Coatings (Metallizing) of Aluminum, Zinc, and Their Alloys
and Composites for t he Corrosi on
requirements of the plan€oating thickness shall bar@nimum of 10mils.
Unless otherwise specified, provide thermal spray coating composed of 85
percent aluminum and 15 percent zinc. Perform tensile bond tests prior to
sealing. Perform bend tests on coupons containing thermal spray coating with
no sealerapplied. Apply seal coat as soon as possible, but not later than
8 hours after application of thermal spray coating.

811.09 PROTECTION OF THE ENVIRONMENT, PUBLIC, AND
WORKERS. Comply with submitted and accepted plans and programs to
protect the environmenpublic, employees, and other workers from toxic
exposure to heavy metals, as well as releases and emissions of hazardous
materials and nuisance dusts. Conduct all coating removal and application
operations in accordance with all applicable federal, ssae,local laws,
rules, regulations, and ordinances, including, but not limiteGkd, EPA,
OSHA, andDEQ.

Comply with submitted and accepi@ahtingency plan for the remediation
of water and land in the event of contamination by solid or liquid patht an
contaminated water.

Comply with submitted and accepfaeabcedures to prevent and protect the
public (persons and property) from paint damagemply with submitted and
accepted remediation plan for damage.

The contractor isesponsiblgor compliance wth rules and regulations
includingall permits and theirequirements.
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811.09.1 Environmental Protection: Comply with the following as a
minimum:

A 40 CFR§ 50, National Primary and Secondary Ambient Air Quality

Standards

A 40 CFRE 60, Standards for Performance foelW Stationary Sources,
Appendix A, Test Methods
40 CFRS§ 261, ldentification and Listing of Hazardous Waste
40 CFR8 262,Standards Applicable to Generators of Hazardous Waste
40 CFRS 263, Standards Applicable to Transportation of Hazardous
Waste
40 CFRS§ 264, Standards for Owners and Operators of Hazardous
Waste Treatment, Storage, and Disposal Facilities
40 CFRS 268,Land Disposal Restrictions
EPA SWS846, Test Methods for Evaluating Solid Waste
Physical/Chemical Methods
Louisiana Revised Statutes La.SR.30:2001,et seq. Louisiana
Environmental Quality Act and enabling regulations found in
Loui sianabdés Environment al Regul at or
particularly:

Louisiana Administrative Code LAC 33:1X.1@t seq. Water Quality
Regulations

LAC 33:V.101let seq.Hazardous Waste and Hazardous Materials.
LAC 33:111.101 et seq. Air Quality Regulations.

La. R.S. 49:214.21et seq. State and Local Coastal Resources
Management Act of 1978, and enabling regulations found in the LAC
LAC 43:1.701,et seq. Coastal Management.

811.09.2 Pollution Control: Maintain a working knowledge and staff
experienced in conforming with, monitoring, and adjusting to the following
referenced industry guidelines for pollution control:

SSPC Guid®, Guide for Containing Debris Gersed During Paint
Removal Operationsas published by The Society of Protective Coatings
(SSPC).

SSPC Guidg, Guide for Disposal of Lea@ontaminated Surface
Preparation Debrisas published by SSPC.

Immediately cease all operations in the event a wawvlaof any
environmental regulation avhenfailure to properly execute any pollution
control provisions occurs. Resume operations after written proposed

o Polo Do Do ToTe

To o Do I
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corrective procedures have been submitted to and approved by the Project
Engineer and implemented.

811.09.3 Permits: Seek permit determination from regulatory agencies
to avoid any potential permit nesompliance issues during work activities.

811.09.4 Ambient Air Quality Compliance and Protection of the

Air:

811.09.4.1 Visible Emissions: Assess the visible emissions using
EPA Mé&hod 22, Timing of Emissioras definedby 40 CFRS 60, AppendixA,
Standards of Performander New Stationary SourcesDuring abrasive
blasting, do not allow visible emissions from a containment to exceed a
random cumulative duration of more than onecget of the work day (SSPC
Guide6, Levell Emissions A work day shall be defined for purposes of
visible emission assessment as dm8r day. This amounts to a cumulative
emission duration limit of 4.6inutes per work day. Emissions occurring in
any one hour of any work day that cumulatively exceedseg®nds shall be
cause for immediate suspension of cleaning work and modification or
adjustment of the containment system to eliminate the source of emissions
prior to resuming cleaning operations.

For quality assurance,isible assessmentwill be conducted by an
independent third party environmental testing firm under separate contract with
the Department. Tésevisible assessmenbf emissionsmay be used to
indicate the need for immediate changesontainment or work practice.

During pressurized water cleaning, do not allow visible emissions from a
containment to exceed a random cumulative duration of more thagrdént
of the workday (SSPC Guidé, Level3 Emissionp

811.09.4.2 Visual Accumulation: Conduct all activities so that
paint, solvents, fuel, waste, abrasives, dust, lead contaminated materials,
debris, etc. are not released or spilled onto the pavement, soil, water, sediment,
or into the air or storm sewers.

Visual accumulation on the bridgkeck, ground, or any other surface
outside the constructed containment, as determined by the Project Engineer,
shall result in the immediate suspension of the emission generating activities.
Determine the source of the emissions and perform correctiveunesato
prevent further emissions. Clean up all visual accumulations by vacuuming or
other appropriate methods and contain and store emitted materials to the
satisfaction of the Project Engine®&elays due to deficient work will be at no
additional tine or cost to the Department.
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811.09.4.3 Total Suspended Particulate (TSP) Matter

Control emissions from the containment area to prevent exceedingkhe T

LeadLevelof 1.5¢ goer cubic meteover a 24hour period.

811.09.4.4 Penalty for Exceeding TSP Lead: An independent
third party environmental testing firm under separate contract with the
Department will conduct TSP Lead monitoring in accordance witbERS§
50, AppendixB, Reference Method for Determination of TSP Matter in the
Atmosphere (high volume sampler requireand 40 CFR8 50, AppendixG,
Reference Method for Determination of TSP Matter Collected from Ambient
Air and position the TSP Lead monitoring equipmengeneral accordance
with 40CFR 8§ 58, Ambient Air Quality Surveillance The Department
reserves the right to place TSP monitors anywhere within the project limits,
including the regulated area.

Whether or not a penalty may be assessed under the prewisimw, the
Department shall have the authority to suspend and shall suspend all cleaning
operations whenever air sampling restaken at any location around the work
siteindicate that BPLead emissions have exceedaelspecified limit defined
in 811.09.43. The Departmenwill provide the contractor with written notice
of suspension and all cleaning operations shall be suspended until corrections
are made to the containment or work procedures are modified to comply with
these requirements.

The Depatment will monitor and review theSPLead sample results. The
first set of sample results that exceed the limit will set the penalty date. The
Department will not assess the penalty for all sample results on and previous to
the penalty date. The Depaknt shall assess the penalty for all sample results
that exceed the limit after the penalty date.

The Department shall deduct from the next payment to the contractor for
the amount earned, a penalty in the amount of $1,500 for edutu24eriod,
subseqant to the penalty date, in which one or mog&PTonitors indicates
that lead emissions exceeded the limit. The contractor shall be liable for this
penalty on the basis of the aforementioned sample results, whether or not the
Department has sustained alogs or damage, and whether or not the
Department has incurred aogst as a result of lead emissions in excess of the
limit. In addition, the contractor shall reimburse the Department for any
penalties or fees assessed against it arising from suchrewoes. The
contractor waives any and all right to contest the sample results and any right
to contest an adjustment of the contract price in the amoanyptnaltes or
feeson the grounds that lead emissions in excess of the limit did not cause
injury or harm to the Department or to third persons.
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Upon the Department receiving the thif@Hfailing report after the penalty
date, the contractor will be required to suspend all cleaning operations,
examine the entire operation to determine the causeedéad emissions in
excess of the limits, determine appropriate corrective measures, guse
resubmitthepreviously acceptesubmittals to reflect the corrective measures
to the engineer for review, then take the appropriate steps before resuming
production.

In the event that work is suspended for corrective measures in accordance
with the previous paragraphSPLead monitoring, Contract Timeill not be
suspended.

811.09.4.5 Regulated Areas: Establish regulated areas around the
work site to prohibit entry ainauthorized persons. Clearly mark the regulated
area by the use of warning signs, rope, barrier tape, or temporary construction
fencing.

Conduct monitoring in accordance with the NIOSH procedures upon
initiation of dust producing operations

811.09.4.6 Soil/Ground Quality: Submit a drawing showing the
locations of the regulated areas, sensitive receptors, and storage and transfer
areas to the Project Engineer for record and stake out these areas on the ground
so the soil sampling can be performed.

Inspect the graad beneath and in proximity to the structure in the presence
of the Project Engineand theEnvironmental Compliance Unibr visible
paint chips to establish an initial job site cleanliness standaftien heavy
metals are in the existing coatings, thepBrtment will collect soil samples
prior to and after construction activitieend testfor heavy metals If the
Department determines that constructiativities increasgthe heavy metal
content inthe soil, return the site to the pyeb levelsor asdirectedat no
additional cost or time to the Department. Subpndposed remediation
procedure to the Project Engineerifeviewprior toinitiation of remediation
work.

The Departmenimay conduct additional soisampling andtesting as
necessary to detmine theeffectivenesof pollution controls, remediation
methods and/or need for additional remediation

811.09.4.7 Water Quality: Do not release, discharge, or otherwise
cause hazardous materials, debris, waste, or paint chips to enter the water.
Protect againgeleases due to rain and methods of surface preparation from
reaching rivers, streams, lakes, storm drains, or other bodies of water.
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811.09.5 Containment System for Field Work: Comply with
Secton8 17, ATemporary Workso for submitt
and design, construction, operation and maintenance of containment system.

No erection of containment or scaffolding equipment is allowed until
acceptance of the containment systems submittal.

Isolate the immediate work area to prevent pollution of atew and soil.
Conduct all blasting and painting operations under containment. Prevent paint
or debris, solids or liquids, from escaping the containment system. Emissions
of leadcontaining dust and debris shall be kept to levels below that required by
all federal, state, and local regulations, and specifications. If constructing a
suspended platform, use rigid or flexible materials as needed to create an air
and dust impenetrable enclosure.

Filter air exhausted from the containment system by uskesirfg systems
or dust collectorsProvide containment equipment with air filtration systems
with new unused filters and purged of contaminants prior to delivery to the
project site. Mintain in good working conditionNo dust discharge will be
allowedfrom the exhausted air off the filters, dust collectors, or any vacuum
truck used for pickup of spent materials.

Control the work environment within containment as required by OSHA
regulations 2€LCFR§1926.62.Design as a minimum to provide ventilatiain
100feet per minute for cross draft and f@é@t per minute for down dratft.
These flow rates are not intended to serve as a bench mark that ensures
compliance with OSHA standards, nor a safe working condition, but are
minimum design criteria to limit #hsize of the containment system. Design
mechanical ventilation system to reduce the airborne concentration of
particulate matter inside of the containment to ALARA using best industry
practices and using BADCT to achieve compliance with OSHA and EPA
reguations.

Maintain on site copies of the Pollution Control and Monitoring Plan
throughout the duration of the project.

811.09.6 Worker Protection Compliance: Comply with the
submitted Worker Protection Plan outlinedihl.05.10.

Examine personn#éhat work at th@roject site in accordance with ¥R
§1926.62(j) (3) (ii) (A}(F) prior to their working on the project.

Submit for record to the Project Engineer the following leealth/safety
items for personnel that work at the project site at the times indicated.

Blood level test results initially, every two months, at the end of lead
removal operations, and when personnel leave the job.
Personal air monitoring results for all job tasks after first full day of normal
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operation, and every three months.
Current leadraining certification initially, and every Iaonths.
Current respirator medical evaluation initially, and everynbaths.
Current respirator fit test initially, and every d@nths.

Current respirator training certification initially, and everym@nts.

Tabulate test results using name gimiclassification for the duration of
the project. Failure to submit anthintain these records will be grounds for
shutdown of all lead exposure activities.

As a minimum, povide exposure assessments, exposuraitoring,
protective clothinghygiene facilitiesgiscarded clothing disposal facilities-on
site changing areas, showers, eating facilities, hand washing facilities, safety
training, and personal protection equipment, as requirec@3®pA Interim
Final Rue on Lead Exposure in Construction projects where removal of
lead based paint will occur.

As a minimum, provide the Department ¢
protective clothing, hygiene facilities, discarded clothing disposal facilities, on
sitechanging areas, showers, eating facilities, hand washing facilities, safety
training, and personal protection equipment conforming to the requirements of
the OSHA Interim Final Rule on Lead Exposure in Construatiomprojects
where removal of leadasedpaint will occur.

Asaminimum,pvideal | personnel, including th
and its representativemterimrespiratory protection, which shall include a
respirator, respirator training, and fit testing, and a respirator program until an
exposure assessment is performed and actual exposure is dete Baiselie
interim respirator protection on anticipated exposure levels greater than the
Permissible Exposure Limit (PEL) (5@ per cubic metgr but less than
10times the PEL (50Qg percubic metey. Asa minimum, provide a half
mask air purifying respirator with HEPA filters, which providegspiratory
protection factor ol0. Provide the appropriate respirator if, through exposure
assessment, exposure level is greater thaqu§@er cubic meter

811.09.6.1 Training: Submit training information in accordance
with 811.05.11.

Train all workers andemployees on the project as required$HA
Interim Final Rule on Lead Exposure in Constructio@onduct training
within the DOTD District where thgroject is locatedt a time and locatiorsa
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approved by the Project Engineer. Provide eeamtker and employee with a
Certificate ofTraining.

811.09.6.2 Assessment: Conduct an employee exposure
assessment in accordance with ltiterim Final Ruleon at least o@ worker
designated by the Project Engineer. Fully document and report results of
initial and any additional exposure assessments in time frames consistent with
theInterim Final Ruleand forward directly to the Project Engineer.

811.09.7 Debris Handling and Management. Remove debris
generated from cleaning operation, including abrasive blast residue, spent blast
medium, rust, mill scale, paint particles dust from the contaminant area, and
place in leak proof containers. Remove debris from the containment area at
least once per day. Transfer of debris material from the contaminant area to
the containers, movement of containers within the work site, and movement of
containers at the temporary storage site shall be such that no pollution of the
environment will ocar and workers are fully protected. The filled containers
may be moved to a temporary storage site at the work site (same or
geographical contiguous property) by the contractor. Transportation of the
containers directly to an effite storage site, tem@y or permanent, must be
done in accordance with 4LFR 8 Part263, and LAC33:V. The contractor
will be responsible for obtaining temporary-gfte storage at their expense if
utilized. The temporary storage site shall be secure, providing protection
migration of the debris into the environment, vandalism, and public access.
Display warning signs prominently around the perimeter of the site. The
debris may remain at the temporary storage site no longer thzaded@lar
days.

811.09.7.1 Handling Debris: Handle debris generated during the
bridge cleaning and painting process in accordance with one of the following.

Collect spent blast medium, rust, mill scale, paint particles, and dust from
the contaminant area, dust collector debris,anfitrationequpment filters
place in leak proof containedd & si gnate as AdAListed Ha
based on ipr o €leaslysmark thesaevworegathg@shazardous,
along with tare weight of the container, origin of material, and date of material
collection all with weather resistant label3ransportto a beneficial reuse
facility, such as a lead smelter. At the completion of all structural cleaning,
clean and purge all support equipment, collect all used blast media and support
equipment filters, and k& to the beneficial reuse facility. The facility shall
provide the Department with certification that the lead was reclaimed and that
the waste has been recycled and no longer exists. No testing will be performed
on any debris handled under this method.
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Collect, test, classifyandfilter decontamination watemn site to remove
particulats in accordance with local, state, and federal regulationsthend
Project Engineer.

Contain, collecttest, classifyfilter, and dispose of structural wash waiter
accordance with local, state, and federal regoestj and the Project Engineer.

Store othedebrisin separatéeak proofcontainers.Debris that can easily
be classified by visual I nspection as
solid/liquid paint ad paint related waste or other waste generated during the
bridge painting operation, will be labeled as such and not be tested.

Debris that cannot be classified by visual inspedi@to be sampled and
tested to determine their classification and dtefproperly disposed of based
on that classification or as directed by the Project Engineer. Sample and test
wastes in accordance with @FFR 8§ Part261, and LAC 33:V using the
Toxicity Characteristics Leaching Procedure (TCLPJhe sampling and
testinglaboratory designated by the contractor and approved by the Project
Engineer shall prepare a sampling plan in accordance wintheonmental
Protecti on Age n.cSybiisthedamplingplan t&thié PRjéch
Engineer as part of the Pollution @ml and Monitoring Plan.

The Project Engineer will be present during the sampliniglofisand will
document that samples are representatidebfiscontained at the temporary
storage site and that sampling conforms to the submitted sampling plan.
Analyze samples in accordance with the best procedures and quality assurance
requirements of 4CFR § Part268 andLAC 33:V.

811.09.7.2 Manifest: A manifestis required for the transportation of
both hazardous and ndvazardous waste classified by either of the nagtho
below. Return the manifest to the Project Engineer withida3@ of receipt
from the treatment or disposal facility.

Upon completion of the project, the manifest will be transmitted to the
Department 6s Material s LabhbhlComplianche att e
Unit by the Project Engineer and a copy retained and included in the final
project record.

Wastes determined to be hazardous, either through process knowledge,
testing, or otherwise, are subject to the provisions of RCRA and shall be
completdy manifested in accordance with @FR 8 Part262, andLAC 33V
when transported for treatment or disposal.

Wastes found to be ndmzardous by testing may be disposed of in a
SubtitleD (nonthazardous) landfill. See LA83.VII Solid Waste Regulations.

The Department will be the generator of hazardous waste generated by the
cleaning and painting operation&s generator lte Department will execute
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and sigrthe disposal manifest documents and provide the generator number.
The contractor will be considedl the cegenerator of the wasteiill sign the
manifest,and is responsible for the proper conduct of, arrangement for, and
payment of cost for the proper storage, testing, handling, transportation,
treatmentand disposal of the generated wastes.

811.10 FAILURE TO COMPLETE WORK ON TIME. Failure to
complete work on time will be subject to the provision4@8.08.

811.11 MEASUREMENT.

811.11.1 Cleaning and Painting: Cleaning and painting new steel or
other new materials will not be measured for payment. Cleaning and painting
existing materials will be measured per lump sum.

811.11.2 Galvanizing: Galvanizing will not be measured for payment.

811.11.3 Cleaning and Metallizing: Cleaning and metallizing new
steel will not be measured for payment. Cleaning and metallizing existing steel
will be measured per lump sum.

811.11.4 Navigation Clearance Gauge (Painted): Navigation
Clearance Gauge (Painted) will be measured by each.

811.12 PAYMENT. Contract unit prices shall include all materials, labor,
equipment, containment systems, tools, testing, collection apdsailsof
wastes, and incidentals necessary to complete the work.

811.12.1 Cleaning and Painting: Payment for cleaning and painting
existing materials will be made at the contract unit price in accordance with the
submitted and accepted progress phases and segfoenpsyment as
described ir811.05.13.

811.12.2 Cleaning and Metallizing: Payment for cleaning and
metallizing existing steel will be made at the contract lump sum price in
accordance with the submitted and accepted progress phases and segments for
payment as desibed in811.05.13.

811.12.3 Navigation Clearance Gauge (Painted): Payment for
navigational clearance gauge (painted) will be made at the contract unit price
per each.

Payment will be made under:

ltem No. Pay Item Pay Unit
811-01 Cleaning and Painting Lump Sum
811-02 Cleaning and Metallizing Lump Sum
811-03 Navigation Clearance Gauge (Painted) Each
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Section 812
Treated Timber

812.01 DESCRIPTION. Furnish and install lumber, timh@nd hardware.
Treat all timber unless otherwise specified.

812.02 MATERIALS. Materials shall comply with the following
subsections:

Castings 1013.05, 1013.06
Structural Timber and Lumber 1014.01
Timber Preservatives 1014.03
Treatment 1014.04
Connectors 1014.05
Hardware and Structural Shapes 1014.06
Roofing Pitch 1018.09

812.03 SPECIES OF WOOD.
812.03.1 Permanent Structures: Use Douglagir or Southern
Yellow Pine for permanent structures unless otherwise specified in the plans.
Similar components must be of the same species throughout each structure.
812.03.2 Temporary Structures: Temporary bhidges shall conformto
Secton8 17, ATemporary Works. o Al l ot her
satisfactory species and grade of timber.

812.04 STORAGE OF MATERIAL. Keep lumber and timber stored on the
site in orderly stacksStack material on supports aleoground to permit free
circulation of air between tiers and cours&sore timber in a manner which
will prevent changes in dimensions, twisting, warping, and splitting of
members before assembly.

Provide protection from the weather by suitable covering.

812.05 TIMBER. When treated timber is damaged or cut, repair disturbed
areas with timber preservatives conforming to 1034.0

812.05.1 Workmanship: Drive nails and spikes with just sufficient
force to set the heads flush with the surface of the wood. Deep hammesr mark
in wood surfaces shall be considered evidence of poor workmanship and cause
for rejection.
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812.05.2 Surfacing: Lumber and timber, except bulkhead planks and
sway bracing, shall be S4Surfaced Four Sides).

812.05.3 Handling: Handle treated timber with rope slings, wittho
dropping or breaking of outer fibers, bruising, or penetrating the surface with
tools.

812.05.4 Framing and Boring: Cut, frame, and bore treated timber
before treatment insofar as practical. When treated timber is to be placed in
water infested by marine bosgravoid untreated cuts, borings, or other joint
framings below high water elevation.

812.05.5 Installation of Timber Connectors: Install the split ring
and the shear plate in precut grooves of dimensions as specified or as
recommended by the manufacturer. Fdheetoothed ring and the spike grid
into contact surfaces of the timbers joined by means of pressure equipment.
Embed connectors of this type at a joint simultaneously and uniformly.

812.05.6 Cuts and Abrasions: After carefully trimming, cover cuts
and abrasionis treated piles or timbers, with two applications of preservative
and cover with hot roofing pitch.

Repair cuts and abrasions in timber treated with other preservatives with the
same preservative.

812.05.7 Bolt Holes: Treat holes bored in presstreated materia
with preservative. Treat unused bore holes and spike holes with preservatives
and plug with tighfitting treated plug.

812.05.8 Temporary Attachment: Fill holes from temporary
attachments with galvanized nails or spikes, or plug as required for bolt holes.

812.06 TREATMENT OF PILE HEADS.

812.06.1 General: After cutting, treat pile heads to prevent decay. Pile
heads to be encased in concrete will not require treatment.

Immediately after making final cwdff on treated timber foundation piles,
give the cut area two liberal plcations of preservative followed by a heavy
application of hot roofing pitch acceptable to the engineer, or other approved
sealer. Protect heads of treated timber piles in bents or where - isut
exposed as follows.

Thoroughly brush coat the sasvesurface with two applications of
preservative, then place two layers of heavy canvas, sirel2® 20inch,
saturated with hot roofing pitch, followed by aigdh x 24inch, 28gauge
galvanized metal cover. Bend the cover down over the pile apptetym
45degrees.
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812.07 HOLES FORBOLTS, DOWELS, RODS AND LAG SCREWS.

Bore holes for drift bolts and dowels perpendicular to the face of the timber
1/16inch less in diameter than bolt or dowel. For square drift bolts or dowels,
the diameter of the bored hakall be equal to the least dimension of the bolt
or dowel.

Bore holes for machine bolts the same diameter as the bolt.

Bore holes for rods 1/liéch greater in diameter than the rod.

Bore holes for lag screws not larger than the body of the screwlzdbe
of the thread.

812.08 BOLTS AND WASHERS. Use a washer of the size and type
specified under bolt heads and nuts which would otherwise come in contact
with wood. Stacked washers will not be permitted. Bolts shall not project
more than inch beyond the nuin work securely tightened. Saw cut long
bolts or clip, grind smootland repair as specified #11.08

Nuts of bolts shall be locked after they have been tightened. Tack welding
will not be allowed.

812.09 COUNTERSINKING. Countersink when required to prene
fasteners from protruding beyond the face of the timbers.

Paint horizontal recesses formed for countersinking with a preservative
prior to hardware installation. After hardware is in place, fill with hot roofing
pitch.

812.10 FRAMING. Accurately cut and frae lumber and timber to a close
fit so that joints will have even bearing over the contact surfadés.
shimming will be permitted in making joints nor will open joints be accepted.
Tightly bind or clamp mating pieces in position prior to drilling baltes.

812.11 PILE BENTS. Drive piles in accordance witbection804.

812.12 CAPS. Place timber caps in a manner to secure uniform bearing
over tops of supporting posts or piles. Secure caps bybaiif of at least
3/4inch diameter extending at leasin@hes io posts or piles. Place drift
bolts approximately in center of the post or pile.

812.13 BRACING. Bolt ends of bracing through pile, post, or cap with a
bolt of at least 5/&ch diameter. Intermediate intersections of bracing shall be
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connected with wire doolts.

812.14 STRINGERS. Size stringers at bearings and position stringers so
that knots near edges will be near the top. Outside stringers may have butt
joints with ends cut on a taper, but lap interior stringers to take bearing over
the full width of floor eam or cap at each end. When stringers are two panels
in length, stagger the joints. Neatly and accurately frame -bradging
between stringers and securely-taal with at least two nails in each end.
Provide crossridging members with full bearirag each end against sides of
stringers. Place crogsidging at the center of each span.

812.15 PLANK FLOORS. Single plank floors consist of a single thickness

of plank supported by stringers or joists. Lay planks heart side down, with
1/4inch openings beteen them for seasoned material and with tight joints for
unseasoned material. Securely spike each plank to each joist. Grade planks as
to thickness and lay so that no two adjacent planks vary in thickness by more
than 1/16nch.

Two-ply timber floors cosist of two layers of flooring supported on
stringers or joists. Pressure treat the lower course with a preservative. Lay the
top course either diagonal or parallel to the centerline of roadway, as specified,
and securely fasten each floor piece to el course. Stagger joints at least
3feet. If placing the top course parallel to the roadway centerline, take care to
securely fasten ends of flooring. At each end of the bridge, bevel these
members.

812.16 LAMINATED OR STRIP FLOORS. Place strips on edge raght

angles to the roadway centerline. Spike each strip to the preceding strip at
each end at approximately-irf&h intervals.Drive the spikes alternately near

the top and bottom edges. Spikes shall be of sufficient length to pass through
two stripsand at least halfway through the third strip.

If using timber supports, temail every other strip to every other support.
When specified, securely attach strips to steel supports with approved
galvanized metal clips. Take care to have each strip akaticl tight against
the preceding one and bearing evenly on supports.

812.17 WHEEL GUARDS AND RAILING. Frame wheel guards and

railing in accordance with the plans and erect true to line and grade. Lay
wheel guards in sections at leastféet long.
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812.18 PAINTING AND PROTECTIVE COVERINGS. Paint parts of
structures as specified. Paint metal parts not galvanized in accordance with
Section811.

When timber decks are provided, protect top flanges of stringers and floor
beams by a covering composed of a heavy layboofoofing pitch and one
thickness ofwo-ply tar paper wide enough to projeah8hes beyond edges of
members. Bend these edges down approximatetiedtees.

812.19 MEASUREMENT. Quantities will be the design quantities
measured by the number of thousaodrd feet, MBFM). Hardware will not
be measured for payment, unless specified on the plarSrastural
Metalwork and a contract pay item provided.

812.20 PAYMENT. Payment for timber will be made at the contract unit
price per thousand board feet.
Paymenivill be made under:

Iltem No. Pay Item Pay Unit
81201 Treated Timbe(Type) MFBM
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Section 813
Concrete Approach Slabs

813.01 DESCRIPTION. Furnish and construct concrete approach slabs of
the type and dimensions at locations specified.

813.02 MATERIALS. Materialsshall comply with the following sections
and subsections:

Plastic Soil Blanket 203.10
Portland Cement Concrete 901
Bedding Material 1003.10
Joint Materials 1005
Thermoplastic Pipe 1006
Deformed Reinforcing Steel 1009.01
Timber Piling 1014
HardwareCloth 1018.05
Geotextile Fabric 1019.01

Bedding material shall be either stone in accordance with 1003.03.1 or
recycled portland cement concrete in accordance with 1003.03.2.

Polyethylene sheeting shall comply with AASH™M171.

Geotextile fabric shhtomply with Sectiorl019, ClasseB, C, or D. The
fabric shall be resistant to chemical, biological, and insect attack.

813.03 CONSTRUCTION REQUIREMENTS.

813.03.1 Embankment: Construct the headers to full embankment
height as defined by the grading section elevasbiosvn on the plans as early
in construction as possible to aid settlement. If shown on the plans, construct
wick drains and/or surcharge to the designated fill heights and allow to remain
in place for the indicated duration. Perform structural excavédrend bent
construction prior to driving piles.

Place geotextile fabric as a separation layer between the embankment and
the bedding material beneath the approach slab in accordance with 203.11. Do
not allow any equipment on the fabric unless theaélsast 6nches of cover.

When specified, place the approach slab on a layer of allowable bedding
material in accordance with plan details. Place bedding material and compact
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as directed. Cover with approved polyethylene sheeting of at least 6
nomnal thickness.

813.03.2 Drainage Systems: Construct underdrain systems in
accordance with the plans and Sec63.

813.03.3 Reinforcing Steel: Fabricate and place deformed reinforcing
steel to comply with SectioB06.

813.03.4 Support Piles: When shown in the plans, supporeth
approach slab on piles in accordance with Se@&izh

813.03.5 Concrete: Use Clas®\1 concrete for all approach slabs and
bolster blocks under approach slabs in accordance with S86&on

Use Clas# concrete for headwalls for under drain system in accordance
with plan details.

Cure approach slabs in the same manner as bridge decks in conformance
with 805.06. Do not use membrane cure on approach slabs requiring asphalt
overlay.

Surface tolerances shall conform to 805.03.4.

813.03.5.1 High Early Strength Concrete: When specified or
when construction conditions merit opening up concrete approach slabs to
traffic early before concrete is fully cured, the following requirements will
apply for high early strength (HES) concrete.

Submit to the Project Engineer fiaview the HES concrete mix design.
Verify by trial batch that the proposed HES concrete mix achieves a
minimum compressive strength of 3000 psi within 4 hours and achieves a
28-day minimum compressive strength of 4500 psi as per Tabi&.901
Mold and cue compressive strength specimens in accordance with DOTD
TR 226 and test in accordance with DOTD TR 230. Submit results of trial
batch testing to Project Engineer for acceptance before use on bridge
approach slab.

Use a modified Class Al concrete mix desigr the HES concrete and
conform to the following requirements:

1. Foll ow manufacturer/ supplieros
placing high early strength concrete.

Do not use chloridéype accelerating admixtures.

Place the concrete continuously to preveold joints.

Promptly finish the concrete as specified in 813.03.6.

Immediately after finishing, apply curing compound at double the
normal specified quantities.

Permit no traffic on the HES concrete approach slab until it obtains a
minimum compresse strength of 3,000 psi.

abkown

o
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Use curing boxes for the molded cylinders to emulate the strength gain
of the inplace concrete. Submit to the Materials Engineer Administrator for
review the maturity method for strength determination.

At t he cont TypedBtorolypé B concpete may ihe
substituted in place of Class Al concrete provided the mix achieves a 28
day minimum compressive strength of 4500 psi and meets the other
requirements of this section.

813.03.6 Roadway Finish: Give the roadway a metal tine texture
finish.

Surface finishes shall conform to 805.08. Finish approach slabs requiring
asphalt overlay in accordance with 805.08.5 without tine finish.

813.04 MEASUREMENT. Quantities of concrete approach slab will be
measured by the square foot of horizontal sere&aea measured to the outer
perimeter. Required concrete, concrete closure placements, reinforcing steel,
joint materials, bedding materials, surcharge material, geotextile fabric,
polyethylene sheeting, underdrain pipe and system, rodent screen, dnd hea
walls will not be measured for payment. Asphalt overlay, when required, will
be paid for under a separate item.

813.05 PAYMENT. Payment for concrete approach slabs will be made at
the contract unit price which includes all materials, labor, equipment asd tool
necessary to complete the work and shall be subject to the following
provisions.

Acceptance and payment for concrete approach slabs will be made on a lot
basis. A lot will be considered as a complete approach slab or an identifiable
placement that is copleted in one day. Two random batches will be sampled
for each lot, and three cylinders molded for each batch. The six cylinders per
lot will be tested for compressive strength in 28 tal&@{fs. In the event of
sudden cessation of operations, a mininafithree cylinders will constitute a
lot. Acceptance and payment for each lot will be made in accoraatice
tables 901-4 and 9016.

Payment will be made under:

Iltem No. Pay Item Pay Unit

81301 Concrete Approach Slabs (Cast in Place) Square Foot
81302 HES Concrete Approach Slabs (GasPlace) Square Foot
81303 Concrete Approach Slabs ( Precast) Square Foot
81304 Concrete Approach Slabs (Pile Supported) Square Foot
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Section 814
Bearings

814.01 DESCRIPTION. Furnish and construct bearings of the type and
dimensons at the specified locations. When existing bearings are replaced,
prepare existing areas for installation of new bearings.

814.02 MATERIALS. Comply with the following sections and subsections.

Metals 807, 1013
Welding 809
Portland Cement Concrete 901
Elagomeric Bridge Bearing Pads 1018.14
Grout 1018.04

Stainless steelamponents shall conform to ASTRR40 / A240M i
Type304. All other steel comgments shall comply with AASHT®™270,
Gradeb0.

814.03 SUBMITTALS. Submit bearindpesign Fabrication andnstalation
Plan to theBridge Engineer for review in accordance wiBection801. Do
not begin work until submittal acceptance.

Include the following as a minimum:

1. State Project Number, project name, route, and parish.

2. Names of fabricator, manufacturer, andamuf act ur er 0
representative.

3. Descriptionof work, and any other information requested by the
engineer.

4. Material requirements.

5. When bearing requires design by the contractor, provide
documentation verifying the contractor or subcontractor has the required
design, fabrication and installation experience. The required experience
consists of having designed and fabricated similar bearings for a minimum of
five years, and having performed at least ten bearing installations similar to the
specified bearing. Tehdesign of the bearing assembly shall be in accordance
with the latest edition of theASHTO LRFD Bridge Design Specificatiamsl
shall be stamped, signed and dated by a Professional Engineer registered in
Louisiana.
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6. When bearings contain steel fabrioati other than steel shims for
| ami nated neoprene pads, provide fabr|
Institute of Steel Construction (AISC) for Simple Steel Bridges.

7. Testing plan and acceptance criteria.

8. ldentify protective coatings and applicatiorpedures.

9. Reviewed and accepted shop drawings, showing bearing
identification markings.

10. Handling, transportation, storage and installation procedures.

814.04 CONSTRUCTION REQUIREMENTS. Construct in accordance
with the latest edition of theAASHTO LRFD Bridge Construction
Soecifications

Paint steel bearing assembly components exposed to weather, except
stainless steel components and bearing surfaces, with a zinc paint system in
accordance witlsection811.

Construct anchor btd in accordance with 807.06.3.

Clean and iish or machine bearing installation surfaces and provide
uniform bearing support. Set bearing to the specified position, grade and
elevation.

Bearings or masonry plates which rest on steel supports may be directly
installed on the supports proed the support is flat within a tolerance of 0.002
times the nominal dimension.

814.04.1 Bearing Types:

814.04.1.1 Elastomeric Bearing Pads: Conformto 1018.14. &
elastomeric bearing pads directly on concrete masonry.

Place girders when thendient temperature average@ifeadings is not
less than 50°F and not greater than 85%hen girders are placed at
temperatures outside of this range, lift girders or span to reset bearing positions
within the specified temperature range. Resetting bearings will be at no
additionalcost or time to the Department.

814.04.1.2 Contractor Designed Bearing Assembly:
Contractor designed bearings may consist of disc bearings, pot bearings, or
other types of bearings as specified on the plans.

Perform longterm deterioration testing on a per lot lsaBirequalification
is not allowed. Perform all testing on full complete bearing assemblies unless
otherwise stated in the plans. The engineer will select the bearing assemblies
from each lot to be tested. Acceptance of the bearings will be based on the
limits, tolerances, and testing as stated in the latest edition 8IASBITO
LRFD Bridge Construction Specifications
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Conform toSections807, 809, and 1013Provide bearing designs and

construction in accordance with the requirements otdhéract.

814.04.1.3 PTFE Sliding Plate Bearing Assembly: When
polytetrafluorethylene (PTFE) sliding plate bearings are specified on the plans,
comply with the following requirements.

Use companies and shops normally engaged in production of bridge
bearings similar to the typapecified on the plans toldacate sliding plate
bearings.

Comply with Sectior814 as amended herein.

Provide stainless steel sliding surfaces operating against a bearing surface
of PTFE. Bearings shall be structurally equal to or greater than those show
on the plans and shall be designed to accommodate required movements and
reactions. Polish stainless steel in contact with the PTFE sheet taghtbri
mirror finish, less than 2fhicro-inches root mean squardéttach stainless
steel to the structuralestl substrate with a continuous seal weld in accordance
with the applicable requirements of the latest edition of American Welding
Society (AWS).

Machine all bearing surfaces oést plates flat to within 0.0liiches per
foot. Outof-flatness greater #m 0.010nchesper foot on any plate shall be
cause for rejection. Gross dimensions shall have a tolerar@@oh, +1/8
inch. Each bearing assembly shall have the project identification number, lot
number, and individual bearing number indelibly keat with ink on the side
that will be visible after erection.

Visually examine each bearing assembly during and after testing. Any
resultant defect, such as bond failure, physical destruction, or cold flow of
PTFE to the point of debonding, extruded diod®ed elastomer, or cracked
steel, shall be cause for rejection.

Bearing assembly delivered to the construction site shall be stored under
cover on a platform above the ground surface. Bearing assembly shall be
protected at all times from damage. Wheectd, the bearing assemblies
shall be dry, clean, and free from dirt, oil, grease, or other foreign substances.
Bearing assembly shall not be disassembled unless otherwise permitted by the
manufacturer or Engineer of Record.

Clean the bearing area ofyaresidue deposited from the existing bearing or
any other materials that would adversely affect the performance of the new
bearing assembl\Get the bearing assembly as shown in the plans. Upon final
installation of the bearing assembly, the Projectifigey, in the presence of
t he manufactureros representative
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components to assure that they are level and pati@iivithin 4.005 radians.
Correct deviations not conforming to the specified tolerances.

814.04.1.3.1 Construction Methods: After fabrication before
bonding, plane stainless steel or PTFE bagkmaterial to a true plane.
Bonding of PTFE sheets shall be performed by the bearing manufacturer under
controlled conditions and in accordance with written instructionshef t
adhesive system manufacturer. Side of PTFE sheet to be bonded to metal shall
be factory treated by an approved manufacturer by the sodium naphthalene or
sodium ammonia process.

After bonding operations, the PTFE surface shall be smooth, flat and free
from bubbles. Filled PTFE surfaces shall then be polished. Fabric shall be
capable of caying unit loads of 1&si without cold flow. Bond or
mechanically attach PTFE fabric to a rigid substrate.

The fabriesubstrate bond shall be capable of withdiag a shear force
equal to 1Q@ercent of the perpendicular application loading without
delaminating in addition to the shear force developed as a result of the natural
bearing friction shear force. The testthod shall comply with ASTND1002.

Welding to stel plate which has a bonded PTFE surface will be permitted
providing a welding procedure is established and accepted, which restricts
temperature reached by the bond area to less than 300°F as determined by
temperature indicating wax pencils, or othetahle means.

The cladplate shall comply with ASTM\264. In lieu of clad plate, the
stainless steel plate may be continuously Tungsten Inert Gas Fillet Welded to
the sole plate.

The backup plate for the PTFE surface shall be factory vulcanized to the
lower neoprene bearing element.

Where unfilled PTFE sheet is used,ags PTFE in backup plate by ene
half of the PTFE sheet thickness.

Assemble bearings at the plant, mark for identification and deliver as a
complete unit. Bearings shall have permanent matarks to indicate the
normal position of the bearing. During transportation and storage, cover
bearings with moisture proof and dust proof covers, and protect against
damage.

Fur ni s h magcenificatian of steek elaStomeric pads, PTFE and
othe materials used in fabrication of bearings.

814.04.1.3.2 Fabrication Inspection: Fabrication will be
inspected by the Construction Section in accordance with S&giband the
following.
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Tests for coefficient of friction shall be performed by the manufacturer or in
an approved laboratory. Test one completed bearing from each group. Test
methods and equipment shall be approved and shall includetling lirmited
to, the following:

Arrange tests so that the coefficient of friction at first movement of bearing
canbe determined.

Clean bearing surfaces prior to testing and a séigah may be added to
the surfacesWhen silicone gel is used between the bearing surfaces during
the test, apply silicone gel to each bearing either before assembly at the
fabrication pant or before erection in the field.

Conducttests at maximum working stress for the PTFE working surface
with test load supplied continuously for 12 hours prior to measuring friction.

Determindirst movement static and dynamic coefficients of frictiotest
bearings aa sliding speed of less thannth per minute and not exceeding
75 percent of the coefficient of friction specifiedTable814 1.

Table 814-1
Coefficient of Friction of Bearing

Bearing Pressure!
500 psi | 2000 psi | 3500 psi
Coefficient of Friction

Unfilled PTFE, Fabric containing PTFE
fibers, and PTFE Perforated Metal

Composite 0.08 0.06 0.04

Filled PTFE 0.12 0.10 0.08

1 The actual bearing pressure shall be provided to the fabricator upon request.

Subject bearing spmens to 10@novements of at leastidch of relative
movement and if the test facility permits, full design emment at a speed of
less than oot per minute. Following this test, determine static and dynamic
coefficients of friction again and do netceed values measured part4
above. Bearing specimen shall show no appreciable sign of bond failure or
other defects.

Bearings represented by test specimens passing above requirements will be
accepted subject to onsite inspection for visible defects.

814.04.1.4 Cast Iron or Steel or Rolled Steel Bearings:

Conform to Sections 807, 809, and 1013. Set cast iron or steel or rolled steel
bearings on the masonry with a preformed fabric bearing pad.
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814.05 MEASUREMENT. Elastomeric bearing pads will be measured by
the squardoot-inch. Bearing assemblies will be measured per each.
Measurement for elastomeric bearing pads and bearing assemblies will include
all materials between the bottom of the girder flange or sole plate and the
substructure bearing installation surfaae specified in the plans

Resetting bearings to specified temperature range will not be measured for
payment.

814.06 PAYMENT. Payment for bearings will include all material, labor,
equipment, tools, testing, and incidentals necessary to complete the work.
Payment will be at the contract unit price under

Iltem No. Pay Item Pay Unit
81401 Elastomeric Bearing Pads (Néteinforced)SquareFootInch
81402 Elastomeric Bearing Pads (Reinforced) Square Foetnch
81403 Bearing Assembly (Type) Each
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Section 815
Joints

815.01 DESCRIPTION. Furnish and construct joints of the type,
dimensions, and at the locations specified. Joints are composed of metalwork
plates, metalwork extrusions, or concrete nosing on both sides of the joint
opening. Joints may contain a skmaprevent water and debris from passing
through the joint opening.

When existing joints are to be replaced, prepare the existing area for
installation of new joints.

815.02 MATERIALS
Comply with the following:

Metals 807, 1013
Welding 809
Portland Cement Conete 901

Joint Fillers 1005.01
Joint Seals 1005

Unless otherwise specified, steel used in joint system fabrication, including
barier armoring, shall be AASHT®™270 Grades0, and shall be hot dip
galvanized after fabrication in accordance vittion811. Use A325 high
strength fastener assemblies in the sizes and lengths specified and in
accordance witlsection807. Typel bolts, nuts, washers, and DTIs shall be
mechanically galvanized in accordance V&fH.08.

815.03 SUBMITTALS. When specified, submatloint Design Fabrication
Plan, andinstallationPlan to theBridge Engineer for review in accordance
with Section801. Do not begin work until submittal acceptance. Acceptance
by the engineer will be subject to field performance and will not relieve t
contractor of the responsibility to satisfactorily complete the work.

Include the following as a minimum:

1. State Project Number, Project name, route, and parish.

2. Namesof f abricat orsrepressntaive.nuf act ur er 0

3. Material requirements.

4. When joint requires design by the contractor, provide documentation
verifying the contractor or subcontractor has the required design, fabrication
and installation experience. The required experience consists of having
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designed and fabricated similar briggmts for a minimum of five years, and
having performed at least ten bridge joint installations similar to the joint
specified. The design of the joint assembly shall be in accordance with the
AASHTO LRFD Bridge Design Specificaticaared shall be stampesigned

and dated by a professional engineer registered in Louisiana.

5. When joints contain steel fabricat.i
by the American Institute of Steel Construction (AISC) for Simple Steel
Bridges.

6. Testing plan and accegice criteria.

7. ldentify protective coatings and application procedures.

8. Reviewed and accepted shop drawings, showing joint identification
markings.

9. Installation Procedures.

The installation procedures included with the submitiahll be in
accordane with the recommendations of the joint manufacturer, and shall
include at a minimum:

Means of delivery, handling, lifting, and storing
Stepby-step installation procedures
Temperature setting and adjusting values
Methods for securing joitemporarily during adjustment
Methods for adjusting joint for temperature considerations
Methods for insuring rideability

g. Methoddfor installing and securing the joint, blockout reinforcing
and posttensioning, and for placing surrounding caterto the lines required

h. Methods for adjusting barrier shape and attaching batrrier rail
inserts, bolts, and sliding cover plate assemblies

-0 Q0T

815.04 CONSTRUCTION REQUIREMENTS.

815.04.1 Joint Systems: Conform to Sectio809 for welding. Field
welding is not permitted.

The joint system shall accommodate the longitudinal movements simown
the plans while maintaining a smooth riding surface conforming to the profile
grade of the bridgaeleck with minimal space between fingerplates,
extrusions or concrete nosings smooth riding surface is defined as no more
thanl/8inchdeviation of plates and finished concrete surface frath@feet
straight edge placed anywhere across the joint.

When specified He joint system shall prevent the passage of water, debris,
and otler deleterious substances through the deck joint.
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Submit shop drawings to the Bridge Engineer for review in accordance
with Section801. On the shop drawings, show details of jtet, seal,
trough,barrier armoring, platefastener assembliesettingihstallation tables
and procedures, and all other elements of the work in accordance with the
contract.

Storegjoint material under cover on platforms above grqand potect
at all times from damage

815.04.1.1 Unsealed Expansion Joint: Fabricate and install joint
as shown on the plans and specifications. Install joint in accordance with
815.04.2.

815.04.1.2 Sealed Expansion Joint: Fabricate and install joint as
shown on the plans and specifications. Install joint in accordance with
815.04.2. Install joint seal in accordz with 815.04.3.

815.04.1.3 Sealed Expansion Joint (Modular): Fabricate and
install joint as shown on the plans and specifications. Install joint in
accordance with 815.04.2. Install joint seal in accordance with 815.04.3.

815.04.1.4 Expansion Joint (Finger): Fabricate ad install joint
as shown on the plans and specifications. Install joint in accordance with
815.04.2. Install joint trough in accordance with 815.04.3.

Provide steel finger plates, elastomeric drainage troughs, barrier sliding
plate or armor assemblieastener assemblies, shapes, studs, anchors or fixing
devices, and all other required components of the expansion joint system
required to complete the work in accordance with the details and requirements
of the plans and specifications.

Alternate designshall be in accordance wittARASHTO LRFD Bridge
Design Specificationgncluding all fatigue requirementsrovide all features
of the joint system as showon the plans. This includes removable and
replaceable plates, troughs, and parts (short, manageahlens), watertight
drainage troughs, pitensioned anchor bolts, and other elements. Steel finger
plates and armor plates shall sustain all loads and impacts without damage or
fatigue of the joint or structure to which it is secured. If an altedesign is
submitted by the contractor, the contractball be responsible for all cast
associated with the review by the Departmantb r the Depart me
consultant.

Maximum and minimum joint openings and finger plate requirements shall
be as showmn the plans. Align fingers (teeth) parallel to the direction of
movement and provide the minimum and maximum spacing requimstill
thefinger joint surfaceo provide a smooth riding surface that conforms to the
profile grade.
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Shape and instalhe fingers of the joint as showon the plans to ensure
that the fingers remain below the level of the riding surface at all times under
all anticipated movements and rotations of the superstructure and substructure.

Design, fabricateand install dainage trougs in accordance with the plans
such that a minimum true slope op&8rcenis maintained across the structure
with due consideration for superelevation at the joint locatiBrnovide a
minimum sag of énchesmeasured from the trough attachment pointbat
maximum joint opening dhecenterline othegirder. Trough and sheet limits
shall be as shown on the plans.

815.04.2 Joint Installation: Exercise care during installation to avoid
damage to components of the joint system. All damaged plates, fingers,
shges, fastener assemblies, troughs, seals, membranes, or other elements of
the work shall be removed and repaired or replaced with new componentsin a
manner acceptable to the engineer and at no cost or time to the Department.

Deck surface preparation, imding grinding and/or grooving required to
meet surface smoothness and finigpecifications, shall occur before
installation of the joints. To allow movement of construction personnel,
temporarily bridge joints using suitable materials and means thaveme
damage to the structure until joints can be install2d.not install joint until
the Joint Installation Plan is accepted.

Employ positive methods to keep joints straight, true and in correct position
during concrete placement. Adjust the open spétiee expansion joints to
accommodate the difference between the designated plan temperature and
installation temperature. Remove temporary restraints placed in joints as soon
as possible after placing concrete adjacent to the joint.

Do not extend reimircement across the joint. Maintain proper cover on
reinforcing steel at joint openings.

Installedjoint shallbe free of dirt, oil, greaser other foreign substances.

Accurately locate and securely holichor bolts, armor plates, and fixing
devices taorrect line and level during placement of secondary concrete to fill
the blockout regionwhen required Concrete shall be placed, properly
consolidated with no voids, finished, and cured to ensure proper strength and
durability.

When specified on the gohs, provide dormed surface to contain the
secondary concrefg@acementt the front edges of the opening underneath
both sides of thgint. Secondary concrete for filling blockouts shall be the
same class and strength as that specified for the lieddie unless otherwise
specified. Thecontractor may propose a mix design utilizing a maxm
coarse aggregate size of 88h provided the proposed mireetsthe same
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strength, permeability and durabilggecified fothebridge deck Submit mix
desiqn to the Bridge Engineer for review.

Prior to final acceptance, removdl aaterials used to form the
secondaryplacementof the expansion device blockout and to temporarily
support the expansion device until concrete set

815.04.3 Joint Seals: Install materials & shown on the plans and in
accordance with the manufacturerads r ec
Seal joints full width, including curbs and sidewalks. The concrete shall be
at least seven days old prior to sealing. Use similar sealants for the same type
of joints withinthe entire structure.

815.04.3.1 Poured Seals: Before application of the sealant, clean
and sandblast joint faces. Thoroughly dry joints at the time of installation.

l nstall backer materi al and seal ant s
recommendations.

Apply primers as directed by the manufacturer and the same day as sealant
installation.

Use the appropriate backer material for the sealant system being applied.

Hot poured rubberized asphaltic type is not allowed for bridge deck joints.

815.04.3.2 Preformed Neoprene Sealing Systems: Apply the

adhesive lubricant just prior to installation of the gland. Use an amount of
lubricant sufficient to completely cover the contact surfaces of the steel
extrusion and the seal glands. Install in a manner that least disturbs the
adresive lubricant. Do not dilute the adhesive lubricant.

815.04.3.3 Preformed Silicone Sealing Systems: Concrete or
steel surfaces to which the seal is to be adhered shall be cleamdiftee of
all loose concrete or material that would adversely affect seaiadhmior to
application of the adhesive. For high early strength concrete joint repairs,
shorter installation times may be allowed pending review and approval by both
the joint seal and concrete manufacturers. Remove bond breaker residue to the
satisfation of the engineer. Size the joint seal dimensions in accordance with
the plans. Materials used for forming new concrete joints where the seal is to

be adhered shal/l be applied i n accor
recommendations. Applytheadls i ve i n accordance with
recommendati ons. Foll ow t he ma n u f

recommendations for handling and installing joint seal.
Rips, tears, or bond failure will be cause for rejection.
815.04.3.4 Fabricated Troughs and Membranes: Fabricate
troughs and membranes as a single piece without splices. Construct watertight
connections. Cut all material cleanly, with a true edge using suitable sharp
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tools and methods to provide a straight and accurate installation. Conform to
manufactured s r ecommendati ons.

When drainage troughs are requiréabricate and instalelastomeric
drainage troughs, sheets, seals other membranes to collect all water,
moisture, debris, and other deleterious substances from the roadway passing
through the opeangs between fingersAttach and sealovughs, sheets, seals
and membranes to the joint assengwmyhat no leakage occurs and adjacent
parts of the structure remain protected during normal operation and flushing of
the joints by maintenance personnel.

815.05 MEASUREMENT. Measurement of joints and seals will be per
linear foot. Measurement will be the length parallel to the joint between curb
lines. Components and work extending into curbs and barriers will not be
measured for payment.

815.06 PAYMENT. Payment forjoints and seals will be made at the
contract unit price which includes design, submittals, materials, fabrication,
testing, certification, transport, delivery, storage, handling, labor, equipment,
tools, and incidentals necessary to complete the work.

Payment will be at the contract unit price under:

Iltem No. Pay Item Pay Unit

81501 Unsealed Expansion Joint (Type) Linear Foot
81502 Sealed Expansion Joint (Type) Linear Foot
81503 Joint Seal (Type) Linear Foot
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Section 816
Bridge Drainage Systems

816.01 DESCRIPTION. Furnish and construct specified bridge deck
drainage system.

816.02 MATERIALS. Materials shall comply with the plans and
specifications and the following:

Culverts and Storm Drains 701.02
Manholes, Junction Boxes, Catch Basins, 702.02
End Treatments 726.02
Bedding Material 805.02
Structural Concrete 806.02
Deformed Reinforcing Steel 807.02
Structural Metals

Painting and Protective Coatings 811
Metals 1013
Stainless Steel Bolts 1013.08

Pipe hangers, scuppers and drain grateslshateel conforming to ASTM
A709, Grade36, galvanized after fabrication in accordance wihtion811

Bolts, nuts and washers connecting drain grates and scuppeisbsha
stainless steel AISI Typ&l6. All other bolts, nuts, washers autdews shall
conform to ASTM A307, galvaized in accordance with ASTM
A 153/A153M or by an approved mechanical galvamigprocess conforming
to ASTM B 695 that provides the same coating thickness.

Piping and fittings shall be one of the fallmg systems, atthecor act or 6 s
option:

1. Aboveground piping shisbe standard weight, schedu4®, galvanized
steel pipe conforming to ASTM B3/A 53 M, and underground piping shall
be castiron pipe conforming to ASTM A4, or,

2. All piping (both underground and above grdurshall be standard
weight, scheduldO0, galvanized, nicketopper alloysteel pipe conforming to
ASTM A 53/A53 M, except the chemical composition shall include copper
contentfrom 0.75 to 1.2%ercent by weight and nickel contéram 1.60 to
2.20percent by weight.
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When materials other than steel are specified, provide materials according
to the plans.

816.03 CONSTRUCTION REQUIREMENTS.

816.03.1 Submittals: Submit fabrication details to the Bridge Engineer
for review in accordance witBection801. Do not ader materials or begin
work until submittal acceptancécceptance by the engineer will be subject to
field performance and will not relieve the contractor of the responsibility to
satisfactorily complete the work.

As a minimum include the fabrication tdds, material and coating
requirements, proposed piping layout, fittings and slagresing detailsand
anchor and hanger ads.

816.03.2 Bridge Deck Drainage System: Fabricate in accordance
with the plans and specifications. Deviations widt be permitted without
approval of the Bridge Engineer.

Provide the DOTD Fabrication Engineer at least&@ndar day advance
written notice of the beginning of work at the mill or shop so that inspection
may be provided. No material shall be manufaxwr work done in the shop
before the DOTD Fabrication Engineer has been notified.

Furnish facilities for inspection of materials and workmanship in the mill
and shop as described in Seci@i.

Ends of pipe shall be smooth at welded joints; otherwipe,gnds shall be
grooved to facilitate mechanical type couplingBipe couplings shall be
mechanical type, to mechanically engage and lock the groove pipe or fitting
ends in a positive couple to allow for angular deflection and contraction and
expansion.Each coupling shall consist of malleable iron housing clamps in
two or more parts, a sealing gasket, &amd or more steel bolts as required to
assemble the housing clamps. Couplings shall be Victaulic Standard
Couplings, Type 77pr Gustin Bacon NalOO or other approveequal
couplings.

Exposed metalwork not galvanized shall be painted in accordance with
Section811 Damaged galvanizing shall be repaired in accordance with
Section811.

816.03.3 Bridge End Drain System: Construct bridge end drain
sysem in accordance with the plans. Comply with Section 701 for the
placement of pipe. Comply with Section 702 for construction of the catch
basin. Comply with Section 726 and 1003.10 for bedding material
requirements.

147



816.04 MEASUREMENT.

816.04.1 Bridge Deck Drainage System: Bridge deck drainage
systems will be measured per lump sum. Any estimated quantities shown in
the plans are approximate and no guarantee is made that those are the correct
guantities to be furnished. No adjustments in contract priteevihade due
to errors in the estimated quantities shown on the plans. Shop bills will not be
required.

816.04.2 Bridge End Drain System: Bridge end drain system will be
measured per each. Measurement for bridge end drain system will include all
materals specified in the plans for the installation of the bridge end drain
system.

816.05 PAYMENT. Payment for bridge deck drainage system and bridge
end drain system will include all materials, labor, equipment, tools, testing and
incidentals necessary tomplete the work.

Payment will be made at the contract unit price under:

Iltem No. Pay Item Pay Unit
81601 Bridge Deck Drainage System (Type Lump Sum
816-02 Bridge End Drain System (Type) Each
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Section 817
Temporary Works

817.01 DESCRIPTION. Furnish, construcand remove temporary facilities
employed in the execution of the work. Such facilities include but are not
limited to temporary bridges, temporary sheeting, falsework, shoring,
formwork, scaffolding, form travelers, cofferdams, water control systems, and
containment systems.

817.02 MATERIALS.

Sheeting 802
Drilled Shafts 803
Piles 804
Concrete 805
Reinforcing Steel 806
Steel 807
Granular Material 1003.09
Fence and Guard Rail 1010
Timber 1014.01

817.03 CONSTRUCTION REQUIREMENTS. Design temporary works in
accodance with the latest version AASHTO LRFD Bridge Construction
SpecificationsConsider appropriately distributed construction loads such as
stockpiled materials and construction equipmeatermine member capacities
based on field conditions accountiiog section loss, deterioration of capacity,
alterations of the structure, and support conditions during all construction
phases.

Conform to Section 801 for submittals.

817.03.1 Temporary Works Designed by Engineer of Record
(EOR):

817.03.1.1 Temporary Detour Bridge: Submitfor review shop

drawings for fabricated elements. Submit installation, maintenance and
removal plan for review.

Conform to ®ctiors 803 for drilled shaftsg804 for piles and 704 for
guardrails. Steel will not be required to be coated unless specified.
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Constructemporarydetour bridge as specifisdonstructemporarydetour
road in accordance withection725.

Maintain the detour bridge in safe condition. If the contractor fails to
maintain the detour bridge in a safe condition, the Department reskeves
right to act in accordance with 105.16.

Remove the detour bridge in accordance with 202.03 when no longer
required to carry trafficFill holes resulting from removal of bridge elements
with a granular materiallemporary bridge materials shall ramtne property
of the contractor unless otherwise specifiddispose of temporary bridge
materials outside the riglaf-way.

817.03.1.2 Temporary Sheeting: Submit for record material type
and size, installation, and removal plan.

Install and removdemporary sheatg as specified in the plans and
specificationsn accordance witlsection802

817.03.2 Temporary Works Designed by Contractor: Temporary
wor ks are considered to be the contrze
otherwise specified, submittals will be for reco8ubmit materials, drawings
and construction details, and procedures for installation, operation,
maintenance and removal. Submit supporting documentation such as
engineering anal ysi s and design and
prefabricated elements. gkofessional engineer registered in Louisiana shall
perform, seal, sign, and date all submitted analysis, related drawings, and
design.

817.03.2.1 Construction Access Bridge: Provide a bridge for

construction access within the limits of the specified rafhway which meets
the environmental commitments and hydraulic requirements at the site.

Perform all necessary additional clearing and grubbing as required to
complete this item.Removeconstruction access bridge in accordance with
20203. Fill holes resultingfom removal of bridge elements with a granular
material. All materials shall remain the property of the contractor and shall be
removedbeyond the limits of the rigkaf-way.

817.03.2.2 Contractor Sheeting: Install and removeontractor
sheeting in accordance witBection802 when no longer needed for
construction, unless otherwise approved.
817.03.2.3 Falsework and Formwork:
Support falsework on a satisfactory foundation and remove upon
completion of work. Falsework and formwork shall be set to give the finished
structure tle specified final position under all loads.
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817.03.2.4 Cofferdams: General cofferdam requirements for
bidding purposes may be included in the plans.

Design, fabricate, install, maintaend remove the cofferdam systenine
cofferdam system consists of temporamgneénts such as walls, supporting
structural elements, and water control syst@ine cofferdam seal is part of
the permanent structure designed by the EOR. The seal is designed to prevent
water ingress and to provide vertical stability to the cofferdastesy and
foundation during all construction stageBlace the upper one foot of seal
concrete in the dry to provide a level surface for forming and constructing the
foundation footing.

The plan seal and foundation have been designed for vertical statuléy
the plan specified maximum allowable water surface elevation for dry
foundation construction.Flood the cofferdam when the water elevation
exceeds the specified maximum allowable water surface elev&iiooding
under this condition will be cordred an excusable compensable delay in
accordance with 108.07.€offerdam flooding occurring at water elevations
below the specified maximum allowable value will be considered a non
excusable delay in accordance with 108.07.5.

Alterations to thelanseal and foundationvill require aContractoror VE
Proposal.Submit the proposal for revievithe specified maximum water
surface elevation will not be altereBepartment cost to review, redesign and
detail the seal and foundation will be reimbursed tdCiepartment through
Change Order regardless of whether or not the proposal is constructed.

Submit a Cofferdam Installation Plan to the Project Engineer for record.
Include design assumptions, computations, details of cofferdam system
elements, and sequesscand methods of construction including excavation,
installation of cofferdam system, and construction of seal and foundation, and
cofferdam system removal. Include cofferdam system components to remain
in the permanent work, repair methods and repaienads. The Cofferdam
Installation Plan shall be designed, seasgghedand dated by a professional
engineer registered in Louisiana.

Design and construct cofferdam so that system and components safely
perform under all aspects of global, external atrdctural stability during
each stage of construction, including anchorage, embedment, and loads from
balanced and unbalanced soil, water, and construction activiiesvide
sufficient interior clearances for form construction, inspection of form
exterors, and to permit control of water.

Cofferdams that tilt or move laterally shall be righted, reset, and enlarged as
needed to provide necessary interior clearances.
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Control ingress of water so that construction can be performed in the dry.
Dewater afterseal concrete has curedWhen weighted cofferdams are
employed and the weight is utilized to participate in vertical stability of the
system, provide anchorage to transfer cofferdam system weight to the seal.
During placing and curing of seal, contrbletwater elevation inside the
cofferdam to prevent water flow through the seal.

If the cofferdam is permitted by the engineer or required by the plans to
remain in place, vent or port cofferdam at or below-leater level.

Re-establish preonstruction grond elevations inside and outside of the
cofferdam in accordance withection802.

Remove cofferdam system after completion of the work without damaging
the finished work or existing adjacent structur@artions of the cofferdam
system which remain withiconcrete permanent work in accordance with the
Cofferdam Installation Plashall be removed to at leasir@hesfrom the
surface of the permanent worldse block outs to facilitate removal and patch
permanent work with compatible materials conforminghte plans and the
Cofferdam Installation Plan.

817.03.2.5 Water Control Systems:

817.03.2.5.1 Well Point System: When required by plans or the
engineer, a well point system shall be designed, detailed, installed, maintained,
and removed by the contractor. Install the wellnp@ystem around the
perimeter of the excavated area in a location such that other operations will not
be impeded. The well point system shall continuously maintain the
piezometric level in the soil at leastéet below the bottom of the excavated
area.

When well points are no longer required for water control, plug abandoned
well in accordance with 202.06.

Install piezometers or other suitable means of monitoring within the
excavated area as required by field conditions. Make daily readings or
measuremas of the piezometers to verify that the well point system is
operational. Excavation may begin when the levefeebbelow the proposed
excavation bottom surface for at least four hours.

Provide the well point system with a bagg system of pumps drpower
units. If failure of the well point system occurs, add water to the excavation as
rapidly as possible at no additional cost or time to the Department.

Notify the engineerafter completing each excavation. Do not place
concrete until the enginebas accepted the excavation.

817.03.2.6 Cleaning and Painting Containment Systems:
General containment system requirements for bidding purposes may be
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included in the plans.

Design, fabricate, install, operate, maintain, and remove the containment
system.

Design ad construct the containment system in accordance with the
Contract anc5SPC Guid&, Guide for Containing Debris Generated During
Paint Removal Activities.Unless speéied otherwise, provide a Clags
containment system.

Determine member capacities basmn field conditions accounting for
section loss, deterioration of capacity, alterations of the structure, and support
conditions during all construction phases. In addition, suspended scaffolding
shall be designed in accordance with the requirement® @IER 8§ 1926
Subpart (L).

817.03.2.6.1 Containment System Plan Submittal: Prepare
and submit for review Containment System Plan in accordance with 811.05.
The Containment System Plan and calculations shall be prepared, sealed,
signed and dated by a professional eaegiregistered in Louisiana.

Submit reviewed and accepted Containment System &l gart of the
Pollution Control and Monitoring Plan in accordance with 819.0Biclude
in the Containment System Plags a minimum the following

1. Describe the proposed m@inment system, including methods for
collecting debris, and containment enclosure components.

2. A description of the ventilation system components and information
including the fan curve and design point on the proposed dust collector.

3. A description ad details of materials, seals, supports, connection
hardware, anchorages, scaffolding, air ventilation and filtration systems,
internal lightingand methods of attachment to the structure.

4. Procedures and details for installation and removal, includinglekta
information on attachment points to the structure.

5. Removal or retraction details to address weather events or maintenance
of traffic requirements.Show components of the containment system to be
removed and the methods of removal required to premerdverstress of
bridge members or the structure as a whole.

6. Drawings, including plan and elevation views of the containment system
showingvertical and horizontal clearances to be maintained over highways,
railways, and waterways.

7. Calculationsincludingassumptions, ventilation criteria if applicable
and a completstructural analysisDemonstrate thaheadditionaldead, live,
and wind loads imposday thecontainment systeland construction activities,

il ncluding cont r act casboserseegspicpnmiement t r ai

753

n



system or bridge members or comprastie structural integrity of the bridge.
Check global stability of the containment system and structure. Show
anticipated loads on the structwedthe maximum permissible debris and
wind loads permitted on the containment system.

817.03.2.6.2 Design and Construction Requirements:
Design, construct, operate, and maintain containment system in accordance
with 811.09.5 and Sectidi7.

Provide environmental, public and worker protection complying with
811.09 and the contract. Provide specified and required external and internal
clearances.

Design, construct, operate, and maint@ntainment system to minimize
vehicular, railway, and marine traffic disruptiori$nless otherwise specified,
maintain exsting vertical and horizontal highway, railway and waterway
clearances. Provide capability of being removed, retracted, or opened to
reduce wind load on the structure during adverse weather or to maintain
required vertical and horizontal highway, railwayd waterway clearances.

Provideacontainmensystenthat can be removed or lowered and secured
within 24 hours. Limit the containment system size to an area that will not
damage the structure under arbph wind speed.

Design, construct, operate, an@intain containment system so that the
additional dead, live, and wind loads imposed by the containment system and
construction activities do not cause damage to the structure, overstress of
bridge members, or compromise the structural integrity of tlgéri

Permanent attachmesatr removal of existingastenerso make temporary
connections tthestructurewill not be allowed without written approval of the
Bridge Engineer. Weldg or drilling and boltingconnections to steel bridge
membersareprohibited Attachments to substructure elements are subject to
review and acceptance by the Bridge Enginggtachments shallbe
temporary and shatlot cause damage to the structure.

Design and construct platforms and their components to support at least
four times their maximum applied loadDesign, construct, operate, and
maintaincables to support at least six times their maximum applied load.
Comply with applicable OSHA regulations regarding rigging, staging, and
scaffolding. Ata minimum, me€@SHA 3150 A Guide to Scaffolding Use in
the Construction Industry and Federal SpecificationdRE/-102, Chains and
AttachmentsWelded and Weldless.

Design, construct, operate, and maintaside lighting in accordance with
SSPC Guidd.2, Guide for Illumination D Industrial Painting Projects.
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Provide lighting to a minimum intensity of 20cd for general, 5&-cd for
work, and 20Gt-cd for inspection.

Use fire retardant materials.

The containment system EOR shall certify that each installation conforms
to the submitted, reviewed, and accepted Containment System Plan prior to use
and shall inspect and recertify after each modification and after any hurricane,
tropical storm, or local storm event affecting the work area.

Maintain the containment system and commuth the working drawings.
Modifications require prior submittal, review and acceptance by the Project
Engineer.

Coordination through the Project Engineer with permitting agencies is

required for construction activiti@svolving structuresver watervays. U.S.
Coast Guard approval will be required for any closures of, obstructions within,
or reductions of vertical or horizontal clearance within navigable waterways.
Comply with all requirements for interruptions, closures, obstructions, and
clearanceeductions affecting marine traffic

Waterway permits and requirements shall be obtained and coordinated
through the Project Engineer. For emergencies affecting navigation,
immediately and directly contact the U.S. Coast Guard and/or the U.S. Coast
GuardMarine SafetyOffice, and then notify the Project Engineg&ctivities in
the waterway will not be allowed without prior approval of the US Coast
Guard.

Existing navigation lighting and aerial beacons shall be maintained at all
times for the duration of theontract as well as additional containment
obstructia lighting required by the U.&oast Guard.

In the event of a named hurricane or tropical storm forecasted to enter the
work area within 72ours, or in the event of an evacuation order in the work
area remove and rnstall the containment system, equipment, and materials.
The resulting delay will be considered an excusable, compensable delay in
accordance with 108.07 and reimbursement will be made by force account in
accordance with 109.04.3.

Repair gmage to the structure caused by the containment system or
construction activities to the satisfaction of the Project Engineer. Submit
repair procedures to the Project Engineer for review prior to performing
repairs.
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817.04 MEASUREMENT.

817.04.1 Temporary Detour Bridge: Temporary detoubridge will
be measured by the squémet of completed bridge and shall include
construction, all striping, removal of the detour bridge, and restoration of the
affected project site to p@onstruction condition. When constructed in
accordance with the design shown on the plans, measurement will be made by
multiplying the clear roadway width by the length of bridge from beginning
bridge joint at abutment to ending bridge joint at abutment. When allowed,
and constructed with an altere design, the measurement will not exceed the
guantity required for the design shown on the plans.

When the <contract does not Il ncl ude
Markingso t hese mar ki ngs will be i ncludec
Det our Bridge. o

817.04.2 Construction Access Bridge: When an item for
AConstruction Access Bridgeo is inclu
access bridge will be measured on a lump sum basis and shall include
construction and removal of the access bridge and restorationaifébted
project site to preonstruction condition.

When the contract does not contain
Bridge, 0 the construction access bridc
of the affected project site to peenstruction conditio will not be measured
for payment.

Incidental items such as additional clearing and grubbing will not be
measured for payment.

817.04.3 Temporary and Contractor Sheeting: Temporary
sheeting will be measured in accordance with Se8@) Contractor sheeting
will not be measured for payment.

817.04.4 Falsework and Formwork: Falsework and formwork will
not be measured for payment.

817.04.5 Cofferdams: When an i1 tem for ACofferd:
the contract, the cofferdams will be measured on a lump sum basis.

When the contractadle s no't contain anthei tem f c
cofferdams and cribs will not be measured for payment.

817.04.6 Water Control System: When an i tem for @ Wai
System0 i s included i n the contract, the
on a lump sum basisPlugging of wells for well point systems will not be
measured for payment and will be included in the cost for the water control
system.
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When the contract does not cont ai
the contractor may use any approved methasbirol the seepage water as
required within the specifications. The water control system used will not be
measured for payment.

817.04.7 Cleaning and Painting Containment System: The
cleaning and painting containment system will not be measured for payment
and will be constructed in accordance with Secti8fhg and 817.

817.05 PAYMENT. Payment foifemporaryWorks furnished, constructed,
maintained removed and restoration of the affected project site te pre
construction condition will be made at the contract unit pnaaich will
include all material, labor, equipment, maintenance, submittals, and incidentals
necessary to complete the item. When design is required, include the cost in
the respective items.

Payment will be made under:

Iltem No. Pay Item Pay Unit

81701 Temporary Detour Bridge SquareFoot
817-02 Construction Access Bridge Lump Sum
81703 Cofferdams Lump Sum
817-04 Water Control System (Type) Lump Sum
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Section 818
Marine Pier Protection

818.01 DESCRIPTION. Furnish, install and construcpier protectio
systems and components of the type and dimensions at locations specified.

818.02 MATERIALS. Comply with the following:

Structural Concrete 805
Deformed Reinforcing Steel 806,1009
Metals 807, 1013
Welding 809
Treated Timber 812
Portland Cement Concrete 901

Unless otherwise specifiedjse AASHTOM270 Gradeb0 steel for
structural steel components armmbt dip galvanize after fabrication in
accordance witlSection811. For structural steel connectionssaelASTM
A325Type 1 mechanically galvanizédgh streigth fastener assemblies in the
sizes and lengths specified and in accordanceSeitiion807. Mechanically
galvanize in accordance with 811.08.

Unless otherwise specified, use ASTM F593 stainless steel bolts with
ASTM F594 stainless steel nuts and stsslsteel washers (Alloy 304) for
whaler and panel connections.

Unless otherwise specified, use 0.5 inch 1x19 Type 316 stainless steel wire
rope and stainless steel hardware.

For materials in 818.02.2 through 818.02.5, use an accredited third party
laborabry to test materials for compliance with performance requirements. For
material compliance verification, submit to the Project Engineer for review the
ARCertificate of Analysiso and materi a
meets the specificationitaria

818.02.1 Pier Protection Systems: Use materials specified in the
plans.

818.02.2 Ultra-High Molecular Weight Polyethylene (UHMW-PE)
Panels: use ultrahigh molecular weight polyethylene panels conforming to
ASTM D4020. Use material with a specific gravity of 0.9960.945 in
accordance witASTM D792, a minimum ultimate tensile strength of 4100 to
5100 psi and elongation at break of 330 to 420 percent in accordance with
ASTM D638. Chamfer the outer edges to the specified dimensions. Color
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material as specified iné plans. Use material components with a minimum
thickness of 2.00 inches, and drill and cowfitere after fabrication.

Use materials free from defects that may adversely affect the performance
or maintainability of individual components or installation

818.02.3 Plastic Composite Marine Timber (PCMT): Use
polyethylene or polypropyleneColor components by mixing plastic with
appropriate colorantsUnless otherwise specified, use alternating black and
yellow walers.Provide components containing ultravigléy/) inhibitors and
antioxidants.Provide components containing hindered amine light stabilizers
to provide sufficient resistance tdV light degradation. Conform to the
properties offable 88-1.

A standard commercial product is one that has beenoid being
currently offered for sale on the commercial market through advertisements or
manufacturer's catalogs or brochures, and represents the latest production
model. Additional features that improve the product, not specifically
prohibited by thisgecification, but which are a part of manufacturer's standard
commercial product, may be permitted in the PCMT being furnished. Submit
for review documentation demonstrating that the PCMT being supplied have
been installed on at least two projects comsé no less than 4 years prior,
and are currently performing satisfactorily.

Use seamless smooth repairable outer skin PCMT with square cross section
and rounded corners. Cut both ends square.

Use materials free from defects that may adversely affeqig¢rformance
or maintainability of individual components or installation.

Use straight or curved PCMTs. When specified, reinforce the PCMT with
fiberglass elements conforming to Table €18

Use PCMTs with dimensions and tolerances conforming to Bdl@&.
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Table 818-1

Plastic Properties

TEST METHOD | PARAMETER COMPONENT REQUIREMENT
ASTM D792 Density Skin Unblown plastic 55-63 Ib./cu. ft
ASTM E12 Density Core/Annulus 34-50 Ib./cu. ft
ASTM D570 Water Absorption Skin 24 hr.: < 3.0% wt. Increas

2 hr.: <1.0% wt. Increase
ASTM D746 Brittleness Skin No break at40°F
ASTM D746 | Impact Resistanc| Skin Greater than 4 {ib./in.
modified
ASTM D2240 Hardness Skin 4555 (Shore D)
ASTM  D4329| Ultraviolet Skin/Core/Annulus| No more tha 10% change i
UVA-340 Shore D durometer hardness a

500 hours exposure
ASTM D4060 Abrasion Skin Weight Loss:< 0.5 ¢

Wear Index: 2.5t0 3.0

Cycles = 10,000

Wheel = CS17

Load = 2.2 Ibs.
ASTM D543 | Chemical Skin/Core/Annulis
modified, Resistance Sea Water < 1.5% weight increase
Procedure | Gasoline < 7.5% weight increase

No. 2 Diesel < 6.0% weight increase
ASTM D638 Tensile Propertie| Skin/Core/Annulus| Minimum 500 psi at break
ASTM D695 Compressive Skin/Core/Annulus| Minimum 40,000 psi
Modulus
ASTM F489 Coefficient of| Skin Maximum 0.25, wet or dry
Friction

ASTM  D1761| Nail Pull Out Skin/Core/Annulus| Minimum 60 Ib.
Section 102
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Table 818-2
Figerglass Reinforcing Elements

TEST METHOD PROPERTY REQUIREMENT
ASTM D4476 Flexural Strength 70,000 i
ASTM D695 Compressive Strength 40,000 psi
Table 818-3
Dimensions and Tolerances
Size (inch): 6x12 8x12 10x 10 12x12
Length Tolerance +/-12in +/-12in +/-12in +/-12in
Width 6.0 +£0.25in 8.0 +£0.25in 10.0 +£0.25in 12.0 +£0.25in
Height 12.0+£0.25in | 12.0+£0.25in 10.0 +/0.25in 12.0+£0.25in

Corner Radius 25+,0.375in| 25+£0.375in |1.875+£0.375in| 1.875 +£0.375 in
Outer Skin Thickneq0.1875 +/0.125ir{0.1875 +/0.125 in0.1875 +/0.125 i 0.1875 +£ 0.125 in
Distance from outef
surface to reinforcin¢ 1.5 +£0.375 in
rods

Straightness (gap,
bend, or bulge insid{ < 1.5 inch per 1 < 1.5inch per 10] < 1.5 inch per 10 < 1.5 inch per 10

while lying feet of length feet of length feet of length feet of length
on a flat surface)

1.5+£0.375in | 1.4+4,0.375in | 1.7 +£0.375in

818.02.4 Extruded Rubber Fender Elements: extrude elements of
homogeneous rubber free from defects, including, but not limited to,
Impurities, pores, and cracks.

Use natural or sythetic rubber conforming to one of the following ASTM

D2000 line callouts:
A D2000 3BA 720 A14, B13, C12, F19, 71, Z2 and Z3

A D2000 4AA 720 A13, B13, C12, EA14, F17, Z1 and Z2
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818.02.5 Molded Rubber Fender Elements: Mold buckling column
elements of homogeneous rebliree from defects, including, but not limited
to, impurities, pores, and cracks. Provide elements completely bonded to
integral steel mounting plates. Fully encase the steel in rubber with a minimum
thickness of 1/16 inch.

Use natural rubber to moldezhents conforming to the following ASTM
D2000 line callout as specified in the plans.

Unless otherwise noted, use AASHTO M270, Grade 50 steel for steel
elements

818.03 SUBMITTALS. Conform to ®&ction &1.

Submit to the Project Engineer for review one copyheffollowing:

1. Manufacturero6s standard and mo s t
Technical Manual for the product.

2. Manufacturerodos qualifications and p
specified performance requirements, including installation owner contact
information.

3.ACertificate of Analysiso and mater

4. Shop Drawings of components including dimensional tolerances. No
deviation from specified dimensions or tolerances is permissible without prior
approval of the Project Engineer.

5. Assembly andnstallation procedures.

818.04 CONSTRUCTION REQUIREMENTS. Unless otherwise specified,
counterbore holes for anchors and fasteners exposed to vessel impact.
Countersink the top of fasteners below the surface of the fender element a
minimum of 0.5 inches.

Installation of pier protection systems and components may involve
underwater work.

818.04.1 Marine Pier Protection System: Construct pier protection
system as specified in the plans. Pier protection system components to be
included in this item will be specified the plans.

818.04.2 Ultra-High Molecular Weight Polyethylene (UHMW-PE)
Panels: Furnish and instaDHMW-PE panels as specified

818.04.3 Plastic Composite Marine Timber (PCMT): Manufacture
PCMT in a continuous process resulting in no joints within the member.
ProvidePOMTG& composed of a coextruded outer skin of dense, unblown
plastic, an inner core of foamed plastic manufactured prior to the manufacture
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of the timber, and an annulus of foamed plastic encapsulating the reinforcing
elements

818.04.3.1 Fabrication: Fabricate the aer skin of thePCMT
continuous, homogenous and smooth throughout the entire length and
perimeter of the timber. Form by coextruding a plastic material at the same
time that the annulus material is extruded. Conform to the applicable sections
of Table 8181. Occasional blisters and pockmarks may be allowed in the outer
skin.

Include a minimum 7.5 percent (by weight) stable bromine/antimony
trioxide as a flameetardant additive in the eextruded outer skin. Include in
each shipment delivered to the jollesa quality control report from the
manufacturer certifying these minimum requirements are satisfied.

Fabricate the annulus of the PCMT as a continuous foamed structure, black
in color, throughout the length of the PCMT. Melt fuse the annulus to the inner
core in such a manner that the joint between the inner core and the annulus
develops the full strength of the plastic.

When reinforcing elements are specified, provide four-in2b diameter
reinforcing elements in the specified cross section. Arramgeeinforcing
elements in a rectangular pattern with one bar in each corner of the cross
section within the annulus of the PCMT. Use reinforcing elements of standard
industry make and appearance, and free from kinks and sharp bends. Provide
reinforcing éements the length of the PCM{Erminating flush with the ends,
with the end of the element exposddo not use supports for the reinforcing
element in the PCMT. Relieve residual stresses in the reinforcing elements
through a posproduction treatment.

Fabricate the inner core of the timber as a continuous homogenous foamed
structure which reflects a consistent cell structure when viewed across the
grain, black and uniform in color, throughout the length of the PCMT. Butt
joints as required for manufactog may be utilized provided the full strength
of the member is developed in the joint. No singular void is allowed in excess
of 3 percent of the total foamed cross sectional area and greater than 3 inches
in length.

Relieve residual stresses in PCMTs fpgrforming a posproduction
operation.

Provide a copy of the owneros field c
to the job site. Include information and diagrams describing and illustrating the
recommended means for handling, placing, installing, andhing the
PCMTs
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818.04.3.2 Design and Performance: ProvideP M C $ @nforming
to the structural characteristics ®hble 8184. Provide an independent
laboratory report verifying the yield stress andMhedulus ofElasticity of a
full-size test specimen. Tivodulus is to be taken at a strain of 0.01 inches
per inch, where strain equals (6) x (depth of cross section) x (deflection) /
(span length squared) and wh&tedulus ofElasticity equals (load) x (span
length cubed) / [(48) x (deflection) x (moment of it

Table 818-4
Structural Properties
o ) 6 x 12 8 x 12
Size (inch): (Strong Axis)(Strong Axis)lo x 10 12 x 12
Fb (min.)
Reinforced with NA . . .
4 ea. 1.25 inch 5155 psi 4517 psi  [3466 psi
dia. bars
Fb (min.) . . . .
Unreinforced 860 psi 860 psi 860 psi 860 psi
Weight- Reinforced 261 32 Ib/ft [27- 33 Ib/ft [29- 36 Ib/ft 417 50 Ib/ft
Weight- Unreinforced 231 29 Ib/ft [257 31 Ib/ft [2771 33 Ib/ft[3971 47 Ib/ft

Fb (min.) = Yield Stress in Bending (psi)
Weight = pound per foot

Provide PCMTs and accessories ofie same classification that are
interchangeable. Provide a representative sample of the PCMT clearly marked
with the manufacturerods name and di sti
product.

818.04.3.3 Quality Assurance: Manufacture with uality Assurance
Program and provideMCTG meeting the specified material, fabrication,
design, and performance specifications.

The Project Engineer will perform a visual inspection of each complete
PCMT for compliance with the appropriate requirements of this specification
The Project Engineer may also inspect manufacturing records to ensure that the
PCMTG conform to these specifications.

Provide documentation of test results of the product, meeting the
requirements of this specification, performed by a testing labgrato
independent of the manufacturer, and under the direction of a testing engineer
from the testing laboratory. Provide as a minimum the following:

A copy of the test report showing the results of the physical and mechanical
test listed in Table 818. Forthese tests, extract all test specimens from-a full
scale product of the specified size. The results of these tests may be extended
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through engineering calculations, to a product of another size only if the other
size has the same or smaller cross sethian the tested product.

Cut test specimens from plastic from the-&dhle product, except those
tests that require the entire cross section of the product to be tested. Test the
product fultscale in bending, to quantitatively determine the flexucalutus
of elasticity and the bending yield stress. Scale model tests are not acceptable.
Use a test configuration which provides three point bending, with the product
simply supported at two locations, with the load applied equidistant from the
two suppots. Use a supported span to depth ratio of a minimum of 16:1.

Load the product at least until the specified minimum \g&less is reached.
During the test, load and record the corresponding deflection data. Measure
deflection at the load point, aatitwo other points, each equidistant between
the supports and the load. Measure deflection at least at 1,000 pound load
increments.

Use load and deflection data acquired during the test to calculate the
stiffness (El), and the bending stress. The flakarodulus of elasticity is
calculated by dividing EI by the moment of inertia of the cross section of the
product. Calculate the properties utilizing standard elastic beam flexure
formulas. Report the stiffness (El) as the average of the stiffness at all
measurement locations, between zero load and half the load corresponding to
the specification yield stress. The specified minimum yield stress in bending is
required to be reached before failure of the product. Calculate stress at the
load point, on théension side of the PCMT.

818.04.3.4 Transportation and Installation: Transport the
PMCTin a manner to minimize any scratching or damage to the outer surface.

Install in accordance with the manufacturer's recommendations and
gui del i nes as ndadguddandasspedfied owner 0s f i ¢

818.04.4 Extruded Rubber Fender Elements: Install extruded
rubber fender elements as specified. When necessary, close the bore with
molded end closure, rubber plugs, or other acceptable means to prevent bore
filling with material.

Provide the Project Engineer with certified performance curves, certificate
of analysis, and material test reports for rubber compound, furnished by the
manufactureros testing | aboratory or
that each product or materfairnished meets the specification.

Manufacturer of extruded, direcbntact fenders shall have been
manufacturing extruded rubber marine fenders for at least 5 years and show
proof of at least three installations, each having been in service at least three
years and currently performing satisfactarily

fal)
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818.04.5 Molded Rubber Fender Elements: Erect buckling column
in the specified location and attach to the pier protection components using the
specified hardware.

Performance requirements for fender elementssafellaws.

Minimum Energy absorbed = 39 ft-kips+ 10 percent
Maximum Reaction Force = 43 kips+ 10 percent

Provide fender elements capable of absorbing a horizontal shearing force
equal to 30 percent of its rated reaction, while simultaneously absohiging t
specified minimum energy without exceeding the specified maximum reaction.

Provide a minimum and maximum allowable fender standoff adequate to
prevent contact between the bridge and other objects, and measured as
indicated in the plans.

Submit to the Riject Engineer a certified test report or certificate of
conformance or compliance, furnished by a recognized independent domestic
testing lab, attesting that each product or material furnished under this
specification meets the requirements herein. Faroestified test reports or
certificates for the rubber compound and the steel.

Manufacturer of rubber fender elements shall have been manufacturing
rubber fender elements for at least 5 years and show proof of aBéeast
installations, each having beam service at least three years and currently
performing satisfactorily.

818.05 MEASUREMENT. Pier protection system will be measured per
lump sum.

UHMW-PE panels will be measured per square foot of material
satisfactorily installed and accepted.

Plastic compositmarine timber (unreinforced/reinforced) will be measured
by the linear foot of installed and accepted timber.

Extruded rubber fender elements will be measured by the linear foot of
installed and accepted fender element.

Molded rubber fender elements Wbk measured per each fender element
installed and accepted.
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818.06 PAYMENT. Payment will be made at the contract unit price which
includes all material, fabrication, testing, certification, divers, mounting
fasteners and anchors, tools, equipment, labor, tatiasion and incidentals,
and the performance of all work necessary to complete the work.

Payment will be at the contract unit price under:

ltem No. Pay Item Pay Unit
81801 Pier Protection System (Marine) Lump Sum
81802 UHMW-PE Panels Square Foo
81803 Unreinforced Plastic Compositdarine .
) . Linear Foot
Timber (Size)
81804 Reinforced Plastic Composite Marii | .
. ) Linear Foot
Timber (Size)
81805 Extruded Rubber Fender Elements Linear Foot
81806 Molded Rubber Fender Elements Each
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Section 819 (Reserved)

768



Section 820
Movable Bridges

820.01 DESCRIPTION. Provide all material, equipment, tools, measuring
devices, and labor to purchase/fabricate, shop test, transport, install/erect,
align/adjust, paint, lubricate, field test, and sewMovabke Bridge as
specifiedherein

These specification govern both new construction projects and
rehabilitation/ repair projects.

820.01.1 Structural Specifications: All specifications foibridgesin
other sectionshat are applicable to the structure d¥lavable Bridge shall
apply, unless otherwise specifiedren or shownon theplans.

820.01.2 Mechanical System Specifications: See Section 821 for
Mechanical System specifications.

820.01.3 Electrical System Specifications: See Section 822 for
Electical System specifications.

820.01.4 Operator6s House/ Machinery Hous:¢
See Section 823 for Operatoros Housel/l

820.02 ACRONYMS AND ABBREVIATIONS. See 101.p, 80102,
821.02, and 822.0fr acronyms and abbr&tions

820.03 DEFINITIONS. See 101.0380103, 821.03, and 822.0®r
additional definitions.

Balance Blocks. Concrete blocks that can be added or removed from a
counterweight to adjust the counterbalance omavable span, usually
weighing approximizly 80 pounds.

Bobtail Swing Span Bridge. A swing spanbridge where the length of the
movablespan on the channel side of the pivot girder is longer than the opposite
length. Balancing the span requiresbanterweight.

Counterweight. A large heavyconcrete and/or stedtructureused to
counterbalance the weight oh@vablespanor a movable barrier
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Equal Arm Swing Span Bridge. A swing spanbridge where thé&engthof
the movable span on the channel side of the pivot girdeedual tothe
oppositeength.

Lift Tower. Towers on avertical lift bridge that facilitate lifting of the
movablespan.

Machinery Deck. Platform on top of aerticallift bridgelift tower where
the spandrive machinery is located.

Movable Barrier. A barrier that is loweedperpendicular tthe roadway to
provide a physical barri¢o vehicular traffic when anovablebridge is open to
marine traffic

Movable Bridge. A bridge usually crosisg a navigable waterwahathas a
spanthat can be moved to open the waterwayniarine navigation.

Movable Bridge (Bascule Span). A movable bridge that has a
cantileverednovablespanwhich rotatesvertically about a horizontal axi®
allow marinenavigation of the waterwayith unlimited vertical clearance.

Movable Bridge (Pontoon Span). A movablebridgethat has a floating
movable span which rotates horizontally abopivat pointto allow marine
navigation of the waterwayith unlimited vertical clearanc&he floating span
becomes part of the fender system when the sparthe open position.

Movable Bridge (Swing Span). A movablebridgethat has cantilevered
movablespanwhich rotatedorizontally about a vertical axis allow marine
navigation of the waterwayith unlimited vertical clearance.

Movable Bridge (Vertical Lift Span). A movablebridge that has a
counterweightednovablespanwhich lift s vertically between two towers to
allow marinenavigation of the waterwayith limited vertical clearance.

Movable Span. The span on movablebridge that can move by raes of

permanently installed mechanical and electrical systeralder marine
navigationof the waterway
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Pivot Girder. Girder on aswing spanbridge that is located on tleenter
pivot bearing and supports the entire weight of thevable span during
operation.

Sheave. Large pulley located otop the lift towers of a vertical lift bridge
which support theounterweightcounterweightvire ropes and themovable
span. Sheawsfacilitate counterbalancirgnd movementf themovablespan.
Sheave Trunnion. Large axle on whicla dieave rotates.

Span Trunnion. Large axle on which basculespan rotates.
System Integrator. A designatedepresentativef thecontractor that has
the knowledgeexperienceresponsibility, and authoritg integrate the wrk
of all engineering disciplines related to the project.

Traffic Gate. A gate thatslowered perpendicular tine roadway to provil
a visual warning to vehicular traffic whem@vablebridgeis open tamarine

traffic.

Trunnion. Large axle on whit any heavy movable structuwecomponent
rotates. (e.ghasculespan,sheave counterweight, etc.)

Trunnion Bearings. Large sleeve or roller bearings that facilitate rotation
of a trunnion.

Unequal Arm Swing Span Bridge. See fABobt aiol Swing Sp

820.04 MATERIALS.

Structural Concrete 805.02
Reinforcing Steel 806.02
Structural Metals 807.02
Steel Grid Flooring 808.02
Bridge Railings, Hand Railings and Permanent
Roadway Barriers 810.02
Painting and Protective Coatings 811.03
Treated Timber 812.02
Conaete Approach Slabs 813.02
Bearings 814.02
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Joints 815.02

Drainage Systems 816.02
Mechanical Systems 821.04
Electrical Systems 82204
Facilities 82304
Portland Cement Concrete 901.02
Epoxy ResirSystems 1017

All materialfor fabricatedtems and all cortigiction material fomovable
bridges shall be new.

820.05 GENERAL REQUIREMENTS.

820.05.1 Federal, State, and Local Codes and Laws:

Providing work in accordance with Federal, State, and local codes, laws,
ordinances, and codes listed in 821.05.1 isimmum requirement. Work
specified in the Contract that is more stringent than that required by the
Federal, State, and local codes, laws, and ordinances shall also be provided.
Work that does not meet the requirements of the Federal, State, and local
codes, laws, and ordinances, and/or the Contract documents shall be corrected
at no additional cost or time to the Department.

820.05.2 Specifications and Standards: Comply with 821.05.2
unless otherwise specified.

820.05.3 Workmanship: Unless otherwisdirected, usedst industry
practices at all times during the fabricatiomansportation, erection,
installation alignment, adjustment, and testinglef movable bridge structure
and performance of all related work.

820.05.4 Personnel: Provide constuction personnel who are
knowledgeable and experienced in the constructiomafable bridges or
othersimilar heavy movable structures. Although tilars are of sufficient
detail and quality to convey the intent of the design to an experienced
contractor they do not necessarily depict every detail or specify every
incidental or ancillary item required for timsovablebridge to be properly
fabricated, transported, erected, aligned, adjusted, tested, pantedp
function in accordance with the interittbe Contract

Provideai Sy st e m Itopérfergnthedotloaingd

1. Point of Contact: Act as the point of contact between the
Department, the contractor, and the subcontractors, for all construction issues
and issues related to the review of sutals.
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2. Contract Compliance of SubmittalReviewand manageupmittals
from the variousubcontracta toinsurethey comply with th€ontract prior
to forwarding to the Bridge Engineer for review.

3. Submittal Corrections:Review submittals that wre returned for
correction to verify that all comments were addressed prior to returning
submittals to the Bridge Engineer for review.

4. Coordination of Work: Coordinate the work of the various
subcontractar to assurethat onesubcontractar s w o0 $ kot delaya
conflict with the work of anothesubcontractorand ensurethat all work
proposed by onsubcontractowill integrate correctly with the work from
anothersubcontractar

5. Dispute Mediation:Mediate and quickly resolve disputes between
subcontractos to prevent construction delays.

6. Final Setup and TestingOversee final setup and testing of the
movable span. Submit testing procedures for review. Verify all mechanical and
electrical equipment are installed and adjusted correctlthamdovable span
is performing properly before requesting a final inspection of the span by the
Bridge Engineer.

820.06 MOVABLE BRIDGE SUBMITTALS.

Movable Bridge submittals shall comply with Section 105.02.2, 801.05,
821.06, and 8228) They include shopdrawings, cut sheetsfield
measurementscalculations, manuals, and any other document that the
contractor is required by the Contract to produce and submit to the Bridge
Engineer for review or record.

The purchase or fabrication of any item prior lhe tompletion of the
submittal process I s at the contractor
to be unacceptable for use on the project, will be rejected by the Department at
the contractordés expense, ewidemicai f t he
to that shown on the contract documents (plan error).

Always copy the Project Engineer whenever transmittirgmittals.

820.06.1 Lubrication and Equipment Setting Drawings: Prepare
and submitubrication and equipment setting drawingdte Bridge Engineer
for review Lubrication and equipment setting drawings séladiw the layout
of all mechanicalnd electricaltemson the bridge structureédentify each
lubrication point with an arrow and list lubricant type and frequency of
lubrication. Lubrication of manufactureddems shall be based on the
manufacturer's recommendations.
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Point tg and identify mechanicabnd electricaltems with pertinent set
points, and list the set point values (e.g. Relief Valve, 1,500 psi)

These sheets shiounot be prepared untihe final setup of the bridge has
been completed.

1. Submittal Procedure:Submit lubrication and equipment setting
drawingselectronically to the Bridge Engineer for review. The electronic file
shall be a single PDF fil&or bidding purposes, allow a review period df 1
calendar dys

After review, rejectedrawings will be stampeiiReturned for Correctiqa
will be initialed and dated by the reviewer, will have comments marked in red,
and will be returnedo the contractoeledronically as a PDF fileCorrect
errorsand esubmit electronically to the Bridge Engineer for review. This
process will repeat until the Department hasamments. Lubrication and
equipment setting drawings will then be stampadcepted in accordance
with LSSRB 105.03initialed and dated by the reviewand returné to the
Contractor electronically as a PDF file.

2. Deliverables: Provide to the Bridge Engineer for distributjame
full scalepaperreproduction of all lubrication and equipmentisgttrawings
that have been stampéiccepted in accordance with LSSRB 1050int
paper reproductions directly from the PDF file returned by the Department,
and show theiAccepted in accordance with LSSRB 10m@ated and
initialed by the reviewer wht no modifications, anthminate (10 mil min.)

Provide a 24 inch x 36 inch aluminum, outdoor, weatherproof poster frame
with clear polycarbonate plastic cover for each 22 inch x 34 inch drawing.
Submit frame to the Bridge Engineer for review. Hang fradradings in the
machinery room where indicated on the plans.

820.06.2 Manuals: For all movable bridge projects, prepare smoimit
the following manuals.

Cost of preparing and submitting the manuals shall be included in the pay
items of Sections of 82 822, and 823. The Department will withhold 5
percent of the bid price of all mechanical, electrical, and facility items (821,
822, and 823 items) until all manuals have been reviewed and accepted, and
final paper reproductions have been received bpgmartment.

1. Bridge Operation ManualPrepare and submit a Bridge Operation
Manual to the Bridge Engineer for review

This manual is a reference for the Bridge Operator, and it shall include a
written description of span operation under normal coodgj awritten
description of span operation under all possible fault conditions, and a
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troubleshooting guide. The Engineer of Record will supply the information in
thismanual to theontractoras a single PDF file.

Print and providéwo papereproductonsof theBridge Operation Mnual
to the Bridge Engineer for review. For bidding purposes, allow a review period
of 21 calendardays.

Format shall be in accordance with AF
Sheetso from 801. 05ImMtskowaiBepeptteadati s
accordancevi t h LSSRB 105. 020 stamp.

Provide each manual witawhite, premium, heavy duty, 3ihg binder
with title sleeve. Binders shall be appropriately sized to hold enclosed material,
and shall be extra wide to accommeadstieet protectors. Binders shall not be
larger than 3 inches. Use multiple binders if necessary.

Provide each sheet with a top loading, 8 ¥z inch x 11 inch, standard weight,
clear, sheet protectdfold half-scaleplansheets in half with printed material
facing out, and insert in sheet protectors.

Provide a top loading, 8 ¥z inch x 11 inch, standard weight, clear, tab index
sheet protector with labeled tab to delineate sections.

If the paper reproductiorsd theBridge QperationManual are rejected after
revi ew, the title sheet of both <copi
Correctiono and bot h copi es wantlactor withe retur
instructions for corrections. Correct errors and resubmit to the Bridge Engineer
for review. This process will repeantil the Department has no comments

The title sheet will then be stamped
105. 02, o i nitial ed and dat eby the y t he
Department

2. Mechanical Operation and Maintenance Manusd¢eSection821
for the MechanicaDperation andMaintenance Manual requirements.

3. Electrical Operation and Maintenance ManugdeSection822for
theElectrical Operation anblaintenance Manual requirements.

820.07 CONSTRUCTION REQUIREMENTS.
820.07.1 Position of Movable Span during Construction: For
new construction, the movable span(s)
navigationo or Aclosed to navigationo
Project Engineer. At all times, construction musiply with theUnited
States Coast Guard (USCG) permit or negotiated agreement with the USCG.
Maintain marine and vehicular traffic requirements and closures as
specified in the lans
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820.07.2 Survey of Structural Elements: Perform all survey
measurements of strucalr bridge elements that may be affected by
temperature and sunlight in the early morning prior to development of a
temperature differential in the structure.

820.07.3 Shop Assembly of Structural Steel: Shop assemble the
structural steel foall movable pansin accordance witB07.04.10and mark
for reassembly in accordance wii7.04.24.

820.07.4 Construction Sequence: Adhere to construction
sequencing specified herein unless otherwise specified on the plans. Any
deviation from the construction seaaeng must be submitted to the Bridge
Engineer for review.

820.07.5 Concrete Test Blocks: Providetestblocks to determine the
exact density (weight) of the concrete individually forithevablespandeck
(if applicable), theounterweight, and tHaalanceblocks. All concrete shall be
Class A unless otherwise noted on plens.Cast estblocks early enough in
the construction period such that the test data will be available when it is time
for thecontractorto performcounterweight calculations.

Caging and weighingestblocks must be performed in the presence of the
Project Engineer. Notify the Project Engineer at |dasteworking days in
advance. Tedilocks shall be of known volume, and shall contain at lmaest
cubic foot(0.03 cu m)f conaete. For each concrete mixture, dhseetest
blocks. Record the exact concrete mixture used, and the weight testhe
blocks the day they were cast. Continue to record the weight ofesblock
every day for at leasevendays. If the weights arstill changing afteseven
days, continue to record weights each day until the weights stabilize. Use the
average weight of each set tifree test blocks for thecounterweight
calculations.

For themovablespandeck, select the mixture to be used antbrd the
density for future use in thunterweight calculations.

Balanceblocks have been standardized and shall weigh &® pounds
each, with a concrete unit weight of approximately 145 pounds per cubic foot.
Continue to makeestblocks until a mixtire with this density is achieved.
Record mixture for future use in castibpglanceblocks.

For thecounterweight, concrete density shall not exceed 180 pounds per
cubic foot. Record mixtures with several knodensities for possible use in
the counterweght.

820.07.6 Construction of Counterweight:

1. Counterweight Calculations and Shop Drawing3ounterweight
dimensions shown on thgans are estimates based on an estimated design
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weight of themovablespan and an estimated concrete density for Huogh t
counterweight and theovablespan deck. Prior to beginning construction of
the counterweights, prepare and submit to the Bridge Engineer for review
calculations anaghop drawings that show the proposed construction of the
counterweight and the proposeahcrete density to be used. Calculations shall
be based on the submittetbpdrawings for thenovablespan structural steel,
grid deck, concrete dec¢kcluding actual concrete density fraestblocks),
concrete reinforcing steel, barrier rails, sidssacounterweight wire ropes,
balance chains, mechanical equipment, electrical equipment, nuts, bolts,
washers, and any other appurtenances that are part afoteble span.
Calculations shall show the center of gravity of thevablespan and the
counteweight if needed.

Maintain the method of constructiorshown on the lans and plan
dimensionsin the event that theounterweight must be resized, shape and
construction otounterweight shall be as similar to thlans as practical. If
neededaddplatesteel or steel billets to tle@unterweight to increase weight
with approval of the Bridge Engineelf used, they shall be uniformly
distributed throughout theounterweight, individually supported within the
counterweight, clean and free of oil or grgaand not galvanized or coated
with other materials. Vertical clearance betweencthanterweight and the
roadway shall be not less than 5 feet whenntbgablespan is in the fully
open position including allowable oveavel. Vertical clearance betwettre
counterweight and any other obstruction (barrier rail, hand rail, etc.) shall be
not less than 2 Y feat the fully open positionincluding allowable over
travel. In calculating minimum clearancegpunterweightropes shall be
assumed to stretchg&rcentof their calculated length.

2. Counterweight PocketsSizecounterweighpockets to holdbalance
blocks equal to 1percentof the weight of theounterweight. Calculations
shall assume that tleeunterweighpockets are 1/3 full dbalanceblocks.

Any counterweightpocket exposed to rainwater shall have at least
drain holes that are at least 6 iasin diameter.

For vertical lift bridges, sizecounterweightpockets so that thbalance
blocksdo not show above the sides of {hecket.

For basculespans withcounterweights that rotate with th@vablespan,
positioncounterweighpockets to allow for adjustment of the center of gravity
of themovablespan. Counterweiglockets must securely hdbdlanceblocks
during operation of thenovablespan.

3. Balance Blocksfabricatebalanceblocks as shown on thgtans and
in a uniform manner using Class A concrete with a density of approximately

777



145 pounds per cubic foot as determined fromehktblocks. Balancdélocks
shall weigh between 8085 poundgo facilitate handling by a single worker.
Weigh at least 10 percent of thelanceblocks at random after they have cured
to their final weight.Discard allbalanceblocks outside of this range, and
continue weighng questionablebalanceblocks © the satisfaction of the
Project Engineer.

Construct enougbalanceblocks to counterbalance th@vablespan when
it is fully completed. A complete and balanagmlinterweight shall have at
least 1 percent of its weight balanceblocks installed in theounterweight
pockets, and at leaan additional 1/9ercent of its weight in extrisalance
blocks to be stored on site as directed by the Project Engineer for future
adjustment.

820.07.7 Installation of Alignment Critical Mechanical
Equipment: Alignment critical mechanical equipment such as trunnion
bearings, gears, drive shafts, gearboxes, brakes, shaft couplings, etc., shall be
installed by millwrights experienced in the installation of the specified
equipment. Use industry standard alignment equippn@ad techniques.
Alignments shall meet tolerances specified in the Contract, or the
manufacturerds minimum requirements,

820.07.8 Temporary Operation and Maintenance of Movable
Span: Provide qualified personnel to operated maintain thenovable
bridge as directed below. All bridge operasehall be in accordance with the
United States Coast Guard (USCG) permit or negotiated agreement with the
USCG. While operating thmovablebridge, thecontractoiis responsible for
maintenance of the structude. addition to 107.19jamages that are the result
of either negligent operation or negligent maintenance are the responsibility of
the contractor

1. New ConstructionOperateand maintain thenovablesparuntil the
Departmehagrees to take final acceptance of the projetttelproject utilizes
a movabledetourbridge duringthe construction ofa new movablebridge,
operate and maintain tloetourbridge for the duration of the project.

2. Repair and Rehabilitation ProjeciThe Department will continue to
operate and maintain tih@ovablespanduring construction if theontractoiis
performingwork away from thenovablespan such that neither his personnel
nor his equipment could be harmed by its operation, and if thie lpeng
performed in no way affects the operation of th@/ablespan. Oncevork
begins on or within the limits of theovablespan, or if thework affects the
operation of themovable span, thecontractorshall begin operating and
maintaining theanovablespanThe Depart ment 6s operator
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operatords house during normal operat:.

the marine radio and log marine traffic, however, the contractor will be
responsible for the actual operation of the movabl@.dpdhe work has
involved the mechanical or electrical systems, or ifvloek has altered the
operation of themovablespan in any way, theontractorshall continue to
operate thenovablespanuntil final acceptance of the project.

820.07.9 Final Setup, and Field Testing of Mechanical and
Electrical Systems: Notify the Bridge Engineer 14 calendar days prior to
final setup and field testing so the EOR may be present.

After installation of all mechanical and electrical systems has been
completed and laweight that will remain on the movable span during
operation is in place, adjust and test all mechanical and electrical systems as
directed by the plans.

Prior to the inspection by the EOR, all mechanical and electrical systems
shall be successfully pgted and tested to the satisfaction of the Systems
Integrator and the Project Engineer. On the day of the inspection, have
personnel and equipment available to make any adjustments to the span that
may be necessary such as troubleshooting and corrdwietectrical system,
and adjusting limit switches, bufferspan locks, brakes, time delay relays,
balance blocks, relief valves, etc.

The cost of any additional inspections beyond one final and one fajjow
inspection will be backharged to the cor#ctor.

820.07.10 Training: After thefinal inspectionsetup and testin@f the
mechanical and electrical systeimsvebeen completedhave experienced
personnel provide the following training:

1. Training of Bridge Operatordnstruct Departmenbridgeoperators
in the complete and correct operation oftimvablespan including all fault
conditions. The Bridge Operation Manual shall be the basis for this training.

Allow 14 calendar dagnotice for scheduling training sessions. ProvViie
days €ight hours each) for training sessions.

After the Department hagceptedesponsibility for operating thmovable
bridge, provide experienced personnel on two hour notice during operating
hours to assist with operati@nproblemdor 30 calendar days.

2. Training of Bridge Maintenance Personnehstruct Department
maintenanc@ersonnel as to the function, settings, adjustments, and lubrication
of the mechanical and electrical systems. The Mechanical and Electrical
Operation and/laintenance Manuals shéale the basis for this training.

Allow 14 calendar dagnotice for scheduling training sessions. Prov¥ivie
days eighthours each) for training sessions.
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After the Department haacceptedresponsibility for maintaining the
movablebridge, provide exgrienced personnel dwo hours notice during
operating hours to assist with operational/maintengrobdlemsfor 30
calendar days.

820.08 CONSTRUCTION REQUIREMENTS FOR SWING SPAN
BRIDGES.
820.08.1 Construction of Approach Spans: Approachspans
immedidely adjacent to thenovablesp an s hall not be const.
Lift Reactions and Elevatios820.089 has been completeBach approach
span must match the elevation and profile of the movable span across the entire
width of the roadway to withiplus or minus 1/8 inch.
820.08.2 Installation of Center Pivot Bearing:
1. Installation of Anchor BoltsCast anchor bolts in thagvot pier with
anembedded template as shown onpiltams. Use survey equipment to locate
template horizontally and ver&ity. No individual anchor bolt can be located
more tharplus or minus M inch from its specified location in all directions.
Anchor bolts shall be vertical to within 0.5 degrees. Securely anchor template
and monitor template locations while thigot pier is placedand vibrated to
assure no movement.
2. Installation of Center Pivot Bearing Basafter the pivot pier has
met the requirements for form removal, orient phat bearingbase on the
anchor bolts as shown on thlans. Using the leveling sems provided, set the
elevation of the top of thaivot bearingbase tgplus or minusl/8 inch of the
design el evation, and | evel i n al l dir
Coat leveling screws with lubricant to prevent adhesion to grout. Form up
and grotl under thepivot bearingbase as shown on tiptans using a pre
packaged noshrink epoxy grout with a minimursevenday compressive
strength of 13,000 psi. Foll ow grout 1
Mix grout so it is flowable and seléveling. Pour grout from one side of the
form to prevent air from being trapped under fineot bearing basein
accordance with the ma.nQroutesicatl haveear 6 s r e
minimum bearing contact area of @&rcentwith the pivot bearingbase.
Packirg grout undepivot bearingbase is not allowed. Allow grout to cure for
a minimum oftwo days before tightening anchor bolts and removing forms.
3. Assembly of Center Pivot BearingNotify the Bridge Engineer 14
calendar days prior to assembly of theterpivot bearing sathe EORmay be
present. Assembly must be performed on a cthgrday.
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Install thecenterpivot jacket on theenterpivot base such that the sight
gauge and fill pipe are oriented as shown ongdla@s. Torque boltsn
accordance #h the bolt specifications in Section 821. Thoroughly clean the
inside of thgacket with an approved solvent to remove the protective grease
applied by thehop. Use only clean, lint free rags. Wipe out solvent and apply
a thin coating of the oil speatfd to lubricate the bearing. Similarly clean the
steel disk bearing, coat with oil, and installjatket without scratching or
damaging the bearing surface. Clean the bronze disk bearing, coat with oil, and
install in jacket without scratching or damagitige bearing surface. Install
sight gauge and fill pipe. Add oil to the level shoamthe plans. Apply the
grease specified for the bearing seals to the outside @aket to assist with
the installation of the bearing seals. Install ¢tbaterpivot bearingtop, and
fully lubricate the seal cavity with grease. Remove leveling screws, and install
steel set screws to fill hole.

4. Clean and Paint Pivot Bearindmmediately after completing the
installation of the center pivot bearing, cléha entirébearing assembly and
complete the required mechanical paint system. Do not paint over name plates
or sight gauge.

820.08.3 Erection of Bobtail Swing Span with Combination
Concrete and Grid Deck: The following is a suggestesequence of
constructionthat complies with the design of the movable span. Prior to
construction, submit detailed erection drawings to the Bridge Engineer for
review. As a minimum, the submittal shall show the sequence of construction,
falsework construction, and counterweight/baéhbtock calculations. Each
time the erection blocking is adjusted, submit the blocking ordinates of the
movable span to the Bridge Engineer for review.

Note that the movable span will not be balanced until the end of the
erection process. All erection lking adjustments to the movable span will be
made in an unbalanced condition. Maintain stability of the movable span
during construction, but allow vertical deflection as required by the erection
process.

1. Erection of Pivot GirderCheckelevation oftenter pivot bearing top
with acceptablsurvey equipment and adjust spacer plate if needed. Tolerance
on plan elevation is plus or minus 1/8 inch. Place the pivot girder on the pivot
bearing and check the elevation of the top flange. Adjust spacef pieteled
and complete connection.

2. Erection of Steel:Provide blocking under each end of the pivot
girder. Provide pile supportddisework with blocking at both ends of the
main girders. Provide pile supported falsework with blocking at field splices
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needed. Falsework must be of sufficient strength and rigidity to support
erection loading without deflection. Blocking shall be capable of adjusting to
multiple profiles.

Set blocking such that the main girdeée
Check tle profiles of each main girder on a regular basis throughout
construction. Complete and finalize all span connections including main girder
field splices, pivot girder, floor beams, stringers, and lateral bracing.

Adjust blocking to allowthespan to fuly deflect. Allsteeldead loaawill
besupported by the pivot girder. Measure deflectiad comparéo theplan
i felDeadLoad diagram. Submit measurements to the Bridge Engineer for
review.

3. Construction of Counterweight and Placement of Grid [Rastels:
Conformto 820.07.6. Construct forms and place counterweight concrete in one
continuous placement. Place grid deck panels on the span, but do not connect
the grid deck panels to the bridge structure. Remove forms after the
counterweight has metgairements for form removal in 805.07.

4. Placement of Concrete Dechdjust blocking to match the plan
AnSteel, Deck, and Counterweight Dead I
place concrete in one continuous placem@amove forms after the concrete
dedk has met requirements for form removal in 805.07.

5. Connection of Grid Deck Panel8djust blocking such that the plan
finish grade is obtained. Connect the gletk panels to the bridge structure as
shown on the plans. After connection of the gridkdis completed, place
concrete fill in specified areas.

6. Installation of Bridge Railings, Mechanical Equipmemd Balance
Blocks: Setand complete bridge railings, install all mechanical equipment,
and add balance blocks to balance the movable span

820.08.4 Erection of Bobtail Swing Span with All Concrete
Deck: The following is a suggested sequence of construction that complies
with the design of the movable spddrior to construction, submit detailed
erection drawings to the Bridge Engineer feview. As a minimum, the
submittal shall show the sequence of construction, falsework construction, and
counterweight/balance block calculations. Each time the erection blocking is
adjusted, submit the blocking ordinates of the movable span to thesBridg
Engineer for review.

Note that the movable span will not be balanced until the end of the
erection process. All erection blocking adjustments to the movable span will be
made in an unbalanced condition. Maintain stability of the movable span
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during conguction, but allow vertical deflection as required by the erection
process.

1. Erection of Pivot GirderCheck elevation of center pivot bearing top
with acceptable survey equipmamd adjust spacer plate if needed. Tolerance
on plan elevation is plua minus 1/8 inch. Place the pivot girder on the pivot
bearing and check the elevation of the top flange. Adjust spacer plate if needed
and complete connection.

2. Erection of Steel:Provide blocking under each end of the pivot
girder. Provide pile sumpted falsework with blocking at both ends of the
main girders. Provide pile supported falsework with blocking at field splices if
needed. Falsework must be of sufficient strength and rigidity to support
erection loading without deflection. Blocking sHadl capable of adjusting to
multiple profiles.

Set blocking such that the main gird:é
Check the profiles of each main girder on a regular basis throughout
construction. Complete and finalize all span connections includanggirder
field splices, pivot girder, floor beams, stringers, and lateral bracing.

Adjust blocking to allow the span to fully deflect. All steel dead load will
be supported by the pivot girder. Measure deflection and compare to the plan
ASt eel dDoe addi aLgpraa m. Submit measur ement s
review.

3. Construction of CounterweightConform to 820.07.6. Construct
forms and place the counterweight concliet®ne continuous placement.
Remove forms after the counterweight has met reqents for form removal
in 805.07.

4. Placement of Concrete DeclkAdjust blocking to match the plan
AnSteel, Deck, and CountCenstwetfognbdnd Dead |
place concrete in one continuous placement except for the specified closure
placanent. Remove forms after the concrete deck has met requirements for
form removal in 805.07.

5. Installation of Bridge RailingsAdjust blocking such that the plan
finish grade is obtained. Set arwmplete bridge railings, install all mechanical
equipmenm, and add balance blocks to balance the movable span.

6. Concrete Closure Placemerdjust blocking to allow the span to
fully deflect. All dead load shall be supporteglthe pivot bearing. Complete
the closure placement on the bridge deck as showtheoplans. Remove
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forms after the closure placement has met requirements for form removal in
805.07.

820.08.5 Erection of Equal Arm Swing Span with All Concrete
Deck: The following is a suggested sequence of construction that complies
with the design bthe movable sparPrior to construction, submit detailed
erection drawings to the Bridge Engineer for review. As a minimum, the
submittal shall show the sequence of construction, falsework construction, and
balance block calculations. Each time the @vadilocking is adjusted, submit
the blocking ordinates of the movable span to the Bridge Engineer for review.

Maintain stability of the movable span during construction, but allow
vertical deflection as required by the erection process.

1. Erection of Rvot Girder: Check elevation of center pivot bearing top
with survey equipment and adjust spacer plate if needed. Tolerance on plan
elevation is plus or minus 1/8 inch. Pldle pivot girder on the pivot bearing
and check the elevation of the top flangéjust spacer plate if needed and
complete connection.

2. Erection of Steel:Provideblocking under each end of the pivot
girder. Provide pile supported falsework with blocking at both ends of the
main girders. Provide pile supported falsework with kileg at field splices if
needed. Falsework must be of sufficient strength and rigidity to support
erection loading without deflection. Blocking shall be capable of adjusting to
multiple profiles.

Set bl ocking such that thermadnagr ate
Check the profiles of each main girder on a regular basis throughout
construction. Complete and finalize all span connections including main girder
field splices, pivot girder, floor beams, stringers, and lateral bracing.

Adjust blocking taallow the span to fully deflect. All steel dead load will
be supported by the pivot girder. Measure deflection and compare to the plan

NSt eel Dead Loado diagram. Submit meas
review.

3. Placement of Concrete DeckAdjust blocking to match the plan
RSt eel and Deck De adfornwaaddlace doncaeteina m. Coc

one continuous placement except for the specified closure placement. Remove
forms after the concrete deck has met requirements for form removal in
805.07.

4. Installation of Bridge Railings, Mechanical Equipment and Balance
Blocks: Adjust blocking such that the plan finished grade is obtained. Set and
complete bridge railings, install all mechanical equipment, and add balance
blocks to balance the movaldpan.
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5. Concrete Closure Placemerfdjust blocking to allow the span to
fully deflect. All dead load shalle supported by the pivot bearing. Complete
the closure placement on the bridge deck as shown on the plans. Remove
forms after the closure plament has met requirements for form removal in
805.07.

820.08.6 Erection of Equal Arm Swing Span with Grid Deck:
The following is a suggested sequence of construction that complies with the
design of the movable spalrior to construction, submit detd erection
drawings to the Bridge Engineer for review. As a minimum, the submittal shall
show the sequence of construction, falsework construction, and balance block
calculations. Each time the erection blocking is adjusted, submit the blocking
ordinatesof the movable span to the Bridge Engineer for review,

Maintain stability of the movable span during construction, but allow
vertical deflection as required by the erection process.

1. Erection of Pivot GirderCheck elevation of center pivot bearing to
with acceptable survey equipmamid adjust spacer plate if needBolerance
on plan elevation is plus or minus 1/8 inch. Place the pivot girder on the pivot
bearing and check the elevation of the top flange. Adjust spacer plate if needed
and completeannection.

2. Erection of Steel:Provide blocking under each end of the pivot
girder. Provide pile supportddlseworkwith blocking at both ends of the
maingirders.Provide pile supported falsework with blocking at field splices if
needed.Falsework mat be of sufficient strength and rigidity to support
erection loading without deflectioBlocking shalbe capable of adjusting to
multiple profiles

Setblocking sichthat themaingirders mat ch t he pl an @A Ca ml
Check the profiles of each main girder on a regular basis throughout
construction. Complet@nd finalizeall span connections includingaingirder
field splicespivot girder,floor beams, stringers, and lateral bracing.

Adjust blocking to allow the span to fully deflect. All steehddoad will
be supported by the pivot girder. Measure deflection and compare to the plan
NSt eel Dead Loado diagram. Submit meas
review.

3. Installation of Grid Deck Panel#djust blocking such that the plan
finish grade is obtained. Place and conntbet grid deck panels to theidge
structureas shown on thelans. After connection of the grid deck is
completed, place concrete fill in specified areas.
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4. Installation of Bridge Railings, Mechanical Equipment anchBeé
Blocks: Setand complete bridge railings, install all mechanical equipment,
and add balance blocks to balance the movable span.

820.08.7 Rack and Pinion Installation (Swing Span): For swing
span bridges with rack and pinion gears, installationirements are similar
to the requirements for vertical lift bridge rack and pinion gears.

820.08.8 Span Balancing (Swing Span): Perform span balancing in
the morning when the effects of temperature onntaé girders are at a
minimum. Do not perform gm balancing during wind that could cause the
balance wheels to contact with the track.

After the movable span is fully constructed, including all mechanical and
electrical equipment, and deflected under dead load, adjust the balance wheels
to have a 1/20 3/4inchgap between the balance wheels and the track.

Check the vertical profile ordinates of bathingirders and compare with
the ordinates shown in the plans for the span swinging freely with equal end
lifts. Adjust balanceblocks, swing the spaapen and closed, and recheck
ordinates. Repeat until the ordinates match the ordinatesisimtiaeplans as
close aschievableOperate the span multiple times and recheck ordinates to
ensure the results are repeatable.

Adjust balance wheels to have amimum 1/16inch gap with the track at
all times during the operation of the span. Swing the span open and closed. If
at any point the gap between the balance wheels and the track exceeds 3/16
inch, that portion of the track must beleseled.

820.08.9 End Lift Reactions and Elevations (Swing Span):

Notify the Bridge Engineer 14 calendar days prior to measuring the end lift
reactions sothe EOR or a designated representatimay be present.
Measurement of end lift reactions and elevations shall berpetbafter span
balancing has been completed.

Submitcut sheet$o the Bridge Engineer for reviesy hydraulic jacks and
pressure gauges. Select jack size so that the expected load will register between
2,000 and 4,000 psi. Uses)000 psdigital pressug gauges with an accuracy
of £ 0.25percenffull scale. New gauges shall come with NIST certification.
Used gauges shall be newly certified. Power units shall be capable of holding
the load for the duration of the measurement process without significant
leakage of hydraulic fluid.

Usetwo identical hydraulic jacks with known bore sizes for the long arm,
andtwo identical hydraulic jacks with known bore sizes for the short arm. All
four jacks shall be the same size for an equal arm span. Locate the fheks at
end lift locations as shown on tppkans. Each jack shall be connected to a
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separate power unit. Pressure gauges should be mounted directly to the jacks
If possible. Otherwise, pressure gausjeslibe located as close to the jacks as
practical Jacls must be completely free of air before measurement.

Measure end lift reactions in the morning when the effects of temperature
on themain girders are at a minimum. Jack &blur corners of the span
simultaneously until design reactions are achievedwAtime for pressure
readings to stabilize. Monitor elevations to ensure that each corner is lifting
correctly. Survey roadway surface elevations at each gutter line, the profile
grade line at each end of the span, and at the pivot girder location. Teteranc
between survey and plan elevationsiaté4 inchat span ends and3/8 inch
at the pivot girder location. If elevations are not within tolerances, adjust
spacer plate under tipevot girder while weighing the span under 828 XD
and repeathe proces until tolerance is achieved.

After end lift elevations have been determined, construct risemntbr
wedgeshoes and install/shim tlemd wedgeshoes to meet elevations. At this
point, approach spans adjacent to it@vablespan may be constructed to
matchmovablespan elevations.

820.08.10 Weighing the Movable Span (Swing Span): Notify the
Bridge Engineer 14 calendar days prior to weighingnbeablespan sahe
EOR or a designated representatiayrne present. Weighing of thevable
span shall kb performed after measurement of end lift reactions has been
completed. Spacer plate under fineot girder can be adjusted at this time if
required.

Submit Cut Sheets for hydraulic jacks and pressure gauges to the Bridge
Engineer for review. Select jackze so that the expected load will register
between 6,000 and 8,000 psi. Us&®O000 psdigital pressure gauges with an
accuracy oft 0.25 percentfull scale. New gauges shall come with NIST
certification. Used gauges shall be newly certified.

Usetwo identical hydraulic jacks with known bore sizes, and locate them
under thepivot girder where shown on thplans. Each jack should be
connected to a separate power unit. Power units shall be capable of holding the
load for the duration of the weighing pess without significant leakage of
hydraulic fluid. Pressure gauges should be mounted directly to the jacks if
possible. Otherwise, pressure gaugjesll be located as close to the jacks as
practical Jacksshallbe completely free of air before measuretmen

Retract wedges and raise the span until all load has been removed from the
pivot bearing Allow time for pressure readings to stabilize. Record readings
and repeat two more times. Measurements are good if they are within 1 percent
of each other. Subinpressure readings to the Bridge Engineer for review.
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Actual span weight shall ndiffer from the design weight bgnore than 15
percent.

If an adjustment needs to be made topikiet girder elevation during this
procedure, remove the existing spadatgwhilejackingthe span and replace
with a single spacer plate machined to the required thickness.

820.09 CONSTRUCTION REQUIREMENTS FOR VERTICAL LIFT
SPAN BRIDGES.

820.09.1 Construction of Approach Spans: Approach spans
immediately adjacent to thmovable span shall not be constructed until
Al nstal |l at i o n820.39.1Mas lmeenicampletedatioappsoach
span must match the elevation and profile of the movable span across the entire
width of the roadway to within £ 1/8 inch.

820.09.2 Tolerances for Lift Towers: For either concrete or steel
towerverticallift bridges, all lines, surfaces, corners, arises, and elements of
thelift towers shall be withie: 1/4 inch in any 10 foot section and not more
thanzx 1/2 inchfor the entire lengthfadhetowerfor towersless than 100 feet
andz 3/4 inchfor towers greater than 100 fedtthe plan dimensian

For concretdift towers, survey towers afteachplacement and before any
further construction on that leg occurs. If at any point the tdwes not meet
the required tolerancesybmit a contractor proposal with recommendations
for remediation which may includemowal and replaementof the tower.

For steelift towers, survey towers continually during construction. If at
any point duringonstruction the tower does not meet the required tolerances,
submit a contractor proposal with recommendations for remediation, which
may includeremozal and refabrication of structural members

820.09.3 Installation of Sheave Assemblies (Concrete
Towers): Do not transporsheaveassemblies to the project site until it is time
to install them in their permanent locations on gheavepedestals. Sheave
assemblies shall come from tlshop complete withtrunnions, trunnion
bearings, angheave gear instald. Sheave gears shall come from shep
coated with a dry, rushhibiting grease. Do not remove this grease until
installation of the pinion gear.

1. Installation of Anchor Bolts: Cast in place anchor bolts for the
sheave pedestals with an embeddadpiateas shown on thelans. Use
survey equipment to locate templates horizontally and vertically. All four
templates must be square to each other and at the same elev&ioch No
individual anchor bolt can be located more than 1/2asfrom its specified
location in all directions. Anchor bolts shall be vertical to within 0.5 degrees.
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Securely anchor template and monitor template locations while the concrete
deck isplacedand vibrated to assure no movement.

2. Installation of Sheave Pedestalstter both machinery decks have
met the requirements for form removal, surtreyelevations of all foisheave
locations to determine the highest location. Pthedirst sheavepedestal at
this location. Using the leveling screws provided, set thatda of the top of
the sheavepedestal tat1/16 inch of the design elevation. Adjystdestal
elevationif neededto allow for a minimum Znchgrout pad. Levegbedestal
in all directions withana c hi hevebt 0 s

Install remaining thresheavepedesals, and adjust the elevations of these
pedestals to match the elevation of the piestestal. This should require these
pedestals to have a grout pad greater than 2 inches. Lepetlaitals with a
ma ¢ h i hevet The $roject Engineevill verify all pedestal elevations.
Submit elevations to the Bridge Engineer for review. All elevations shall be
accurate tavithin £1/16 inch.

Coat leveling screws with lubricant to prevent adhesiarout. Form up
and grout under theheavepedestals as shown ohetplans using gre
packagedhon-shrink epoxy grout with a minimursevenday compressive
strength of 13,000 psMix groutto beflowable and seHfeveling.Install in
accordance withthgr out manuf ac ttoaclievedds percenst r uct
minimum beang contact area with the base plate of the sheave pedsial
grout from one side of the form to prevent air from being trapped under the
sheavepedestal. Packing grout undgreavepedestal is not allowed. Allow
grout to cure for a minimum of8 hous or as recommended by the grout
manufacturer before tightening anchor bolts and removing forms. Back off
leveling screws and lock in place with jam siut

3. Alignment of Sheave AssemblieSubmit to the Bridge Engineer for
review the means and methods alignmentand survey of sheaveBlace
sheaveassemblies orsheavepedestals. Use survey equipment to position
sheaveassemblies relative tepecified control dimensions.

After positioning seavesbut prior to installingurned boltditted pins in
the trunnion bearings, submit survey data to the Bridge Engineer for review.
Submitted data shall show the following:

a. Sheaves on opposite towers are parallel and in the same plane.

b. Trunnions of sheaves on the same tower are aligned vertically and
horizontally.

c. Sheaves on the same tower are the correct distance apart and the
correct distance from the centerline of the bridge.

789



d. Sheaves on opposite towers are the correct distance apart and the
correct distance from the centerline of the channel.
e. The diagonal distances between the sheaves are equal.

All distancesshall be accurate to within £ 1/8 inch.

After review of the data, a representatdfehe EORwill schedule a site
visit to verify sheave placement. Be prepared to demonstrate thatsedbdata
with survey equipment and other measurement devices. Alfteave
placement has been verified, instalired boltditted pins in trunnion
bearings.

4. Determination of Maximum Gear RunouBrior to installing the
counterweight wire ropesetermine the maximum and minimwgear runout
on each sheave. Record this data and submit to the Bridge Engineer for review.
Mark the tooth with the maximum runout and lock the sheave such that the
tooth with the maximum runout is aligned with the futuracpiment of the
pinion gear.

5. Clean Sheave Assemblies and Apply TeughPaint:Immediately
after completing the installation of theheaveassemblies, cleasheave
assemblies angedestals, and touch up paint where damaged. Do not remove
the protectivegrease from or paint the face of sieavegearteeth.

820.09.4 Installation of Sheave Assemblies (Steel Towers):

Use the ameinstallation proceduras 820.0. 3 Al nstall ation
Assemblies (Concrete Tow®ro0 except as foll ows:

1. Installationof Sheave PedestalsSurvey area ofmachinerydeck
wheresheavepedestals will be located. Machineatsgck plate steel must be flat
to within£1/16inchin all locationsunder the pedestalBroject Engineer must
verify flathess measurements. Install allifsheavepedestals.

Use survey equipment to determine the elevation of the top oSleeae
pedestal. Project Engineer must verify elevation measurements. Calculate the
thickness for a single spacer plate on esmdavepedestal €ight plates) to
bring the sheavepedestal elevations to the design elevation. Sunap
drawings for the spacer plates to the Bridge Engineer for review. Shop
drawings shall show currepedestal elevations. Afteompletingthereview
process,fabricate and install spaceplates. Resurvey sheave pedestal
elevationsand submit the data to the Bridge Engineer for reviglivfinal
elevations shall be withifs 1/16 inchof the design elevations

820.09.5 Construction of Counterweight (Vertical Lift): Construct
thecounter i ghts i n accordance with the pl
o f Co unt E€onstract fgrimg anglacethe counterweight concrete.
Remove forms after ttmunterweight has met requirements for form removal.
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820.09.6 Installation of Counterweight Wire Ropes (Vertical
Lift): At all times during the installation process, hamdienterweightvire
ropes ( CWROGs) I n a wiccomopgana o @ f ancittuhr et &
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recommendations. Kinks in the CWROGs w
CWR O s sheavetaghewn on thglans and without twisting.

1. Alignment of Counterweight Wire RopeAf t er al | CWROG s
been placed on the sheave and attached to bottotimerweight and the
movablespanlift girder, adjust threaded rods on #pansockets such thahe
tops of all shims are level, but not bearing on the steel frame as shown on the
plans.

If sockets are painted, clean sockets and apply an additional top coat of
paint to allsockets aftecompletinginstallation.

Complete construction of the movaldpan including the concrete/grid
roadway deck, sidewalks, and traffic barriers, and all mechanical items such as
the span lock catches, buffers, and bearing feet.

2. Initial Tensioning of Counterweight Wire Ropesrepare and
submit b the Bridge Enginedor review a method for measuring the tension
in the wire ropesNotify the Bridge Engineer 14 calendar days prior to
tensi oni ng otlie EORc a dedgRabed remesentatnag be
present. After thenovablespan is fully constructed, measunmedaadjust the
tension in the CWRBmrcanofeachothéerhey ar e wi

Prepare a report describing the measurement method and all measurement
data Submitthe reporto the Bridge Engineer for review.

820.09.7 Installation of Span Drive Machinery and Pinion
Gears. (Vertical Lift): Install thespandrive machinery on thenachinery
deck as shown on th@ans. All machinery shall be installed byrdlwright
and shall be aligned to within tolerances shown onpthes and industry
standardsdr equipment of this type, whichever is more stringent. Rbegin
to install span drive machinery until themovable span neas completion.
Turned boltsftted pins forpinion shaftbearings shall not be installed until the
sheave is fully loaded with ¢hweight of the completeghovablespan and
counterweight.

1. Installation of Span Drive Machiner§gheaves should still be locked
in position, and the sheave gear teeth withmibgimum runout should still be
in position to mate with thpinion gears. Wihout removing the protective
grease on theinion gear or thesheavegear that was applied in thghop,
perform a preliminary alignment of the pinion gears. Locate and install the
spandrive machinerybase by aligning with theinion shafts. Spardrive
machinerybase angbillow block bearingsupports shall be installed as shown
on theplans, and in a similar method as #heavepedestals. Install afpan
drive machinery. Fully lubricate all bearings, gearboxes, couplings, and seals.
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2. Alignment of Pinon Gears:After the sheave has the full load of the
completed movable span at@linterweight, remove the protective grease from
thepinion andsheavegeass. Fully align thepinion gear so that theacklash is
near the lower end of the range shown ompthes. Backlashteach end o
tooth slall be equal. Install undersized bolts, and use chock blocks as shown
on theplans to fix thepinion bearings in place. Do not installirned
bolts/fitted pins at this time

Apply nondrying gear bluing compound tioe entiresheavegear. Unlock
sheave rotateonefull revolution, and inspect tooth contadtor acceptable
gear contact, 8Percent of the teeth shddhve80 percent contact along the
face of the teeth, and no teeth shall have lessgbpercent conta. If tooth
contact does not meet this requirement, adjust pinion alignment and retest.
Repeat until gear alignment meets both the backlash and tooth contact
requirements.

Record all backlash measurementsgadaves and both ends of the teeth)
and takepictures of the tooth contact. Pictures shall show teeth with best
contact and worst contact. Submit data to the Bridge Engineer for review.

3. Site Inspection to Check Pinion Gear AlignmerRRrovide a 14
calendar day notice to the Bridge Engineer toedltile a site inspectidn
verify pinion gear alignment. At site inspection, repeat tooth contact test on alll
four pinion gears and demonstrate backlash measurements with feeler gauges.

4. Installation of Turned Bolts/Fitted Pin€dnce gear alignment ha
been verified, install turned bolts/fitted pins in the pinion bearings as shown on
the plans.

5. Clean Sheave Assemblies, Paint, and Lubricaéer installing
fitted pins, thoroughly clean entire sheave assembly, including all gear teeth
and sheavequestals. Completbemechanicapaintsystem. Do not paint the
face of gear teeth. After the paint has dried, apply the specified gear grease to
thesheave angbinion gears.

820.09.8 Weighing of Counterweight and Movable Span
(Vertical Lift): After theturned boltsitted pins have been installed in the
pinion bearings, use the following procedure to weighahenterweight and
the movablespan or submit an alternate method to the Bridge Engineer for
review. Notify the Bridge Enginedr4 calendadays pior to weighing the
counterweight and th@ovablespanso the EOR or a designated representative
may be present. Weighing of tlseunterweight ananovablespan shall be
performed after construction of both is fully complete.

Submitcut sheets for hydraid jacks and pressure gauges to the Bridge
Engineer for review. Select jack size so that the expected load will register
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between 6,000 and 8,000 psi. Us&@O000 psi digital pressure gauges with an
accuracy oft 0.25percentfull scale. New gauges shalbme with N.I.S.T.
certification. Used gauges shall be newly certified.

1. Weigh CounterweightJack counterweight using the jacking frame
shown on the plans. Use four identiogtiraulic jacks with known bore sizes.
Connect each pair of jacks to a sepan@ower unit. Power units shall be
capable of holding the load for the duration of the weighing process without
leakage of hydraulic fluid. Each jack shall have its own pressure gauge, and the
gauge should be mounted directly to the jack if possible.r@ibe, locate
pressure gauges as close to the jacks as possiblesiialtie completely free
of air before measurement.

Jackcounterweight until all tension is removed from tointerweight
wire ropes. Allow time for pressure readings to stabilizedrereadings and
repeat two more times. Measurementsaeeptablef they are withinone
percent of each other. Submit pressure readings to the Bridge Engineer for
review.

2. Weigh Movable Span:Weigh the movable span with the
counterweight suspendeaim thetowers by thgackingrods. Place jacks at
each corner of thenovablespan as shown on thgans. Usdour identical
hydraulic jacks with known bore sizes. Connect each jack to a separate power
unit. Power units shall be capable of holding the lmadhe duration of the
weighing process without leakage of hydraulic fluid. Each jack shall have its
own pressure gauge, and the gauge should be mounted directly to the jack if
possible. Otherwise, locate pressure gauges as close to the jacks as.possible
Jacks must be completely free of air before measurement.

Jack allfour corners of thenovablespan until there is a minimum ai4
inch of separation from the bearing shoes. All four corners must be jacked the
same height. Allow time for pressure reasio stabilize. Record readings and
repeat two more times. Measurementsaeeptablef they are withinone
percent of each other. Submit pressure readings to the Bridge Engineer for
review. Actual span weight shall nary fromthe design weight byiore than
+ 5 percent.

820.09.9 Balance Movable Span (Vertical Lift): Using the weights
measured for thenovable span and thecounterweight, adjust thealance
blocks so that theovablespan is 1,500 pounds span heavy per corner. This is
a starting pointFurther adjustments to the span balance may need to be made
to achieve proper performance. Maintain a record ofbalance block
adjustments.
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820.09.10 Installation of Bearing Shoes (Vertical Lift): Lower the
movablespan so that thieearingfeet comact themainpiers. Mark location for
bearingshoes on thenainpier, and drill in place anchor bolts as shown on the
plans. Use a template to space anchor bolts and to hold anchor bolts vertical.
Using a norshrink epoxy grout, form up and install grgatds undebearing
shoes as shown on thgans, and in a similar manner as for sieave
pedestalslevelbearingshoes with a machinist level. Bearidgpe elevations
shall be accurate to withia 1/16 inch. Entire length dbearingfeet shall
contact tke bearingshoes. Grindbearingfeet and repaint as required.

820.09.11 Installation of Span and Counterweight Guide Rails
(Vertical Lift): Install span andcounterweighguiderails as shown on the
plans. Guideails shall be vertical to withiti 1/8 inch along the entire length
of the rail.Guide rail spliceshall mate flush. Rolleguides shall not ride on
guiderails during operationwhen there is no wind.

820.09.12 Installation of Span Locks (Vertical Lift): Spanlock
catch slhall have already beeinstalled on thenovablespan. Locatepanlock
base and drill in place anchor bolts as shown ompldnes. Use a template to
space anchor bolts and to hold anchor bolts vertical. Usirgpaxy grout
from the Approved Materials Listprm up and instalgjrout pads undespan
lock bases as shown on tlptans, and in a similar manner as sheave
pedestals. Leve$pan lock bases with a machinist level. Sp&ck base
elevations shall be accurate to witkirl/16 inch. Locatepanlock onbase
such that th center of th&atch, when extended, is over the center ot#teh
when thdatch is horizontal. Shirgpanlock so that there is a 1-6ch gap
between thdatch and thecatch when thdatch is extended. Adjust limit
switches so that ttepanlocklatd is fully inside the enclosure when retracted
and horizontal when extended.

820.09.13 Installation of Air Buffers (Vertical Lift): Install air
buffers as shown on the plans and thoroughly lubricate. Provide air pressure
gauges (800psi) and install iplace of the oilers. Operate span and adjust air
valves until the span seats gently and all buffers see approximately the same
maximum pressure. This should be between 75 and 100 psi. Be prepared to
demonstrate pressure settings during final setup ameatisn, and have
personnel and tools available to make additional adjustments at that time. After
air buffer operation has been accepted, match mark the air valve position and
install oilers.
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820.10 CONSTRUCTION REQUIREMENTS FOR BASCULE SPAN
BRIDGES.

820.10.1 Construction of Approach Spans: Approach spans
immediately adjacent to thmovable span shall not be constructed until
construction of the movable spans is completed. Each approach span must
match the elevation and profile of the movable span athesentire width of
the roadway to within + 1/8 inch.

820.10.2 Alignment of Span Trunnion Bearings (Bascule): Span
trunnion bearing supports must have a surface flatness of 0.010 inches under
the entire footprint of the span trunnion bearing housmgraust be level to
the accuracy of a machinistoés | evel . F
requirements. Shim the span trunnion bearings to the design elevations and
align using a piano wire, laser, or other approved method.

820.10.3 Alignment of Movable Span(s) (Bascule): Hold trusses
or girders of bascule span(s) erected in the open position to the correct
alignment by the use of struts, braces,-gines or other approved methods.
Drilling and reaming of bolt holes for lateral bracing maypbgormed after
lowering the bascule span(sp allow adjustment of alignmet the closed
position. For double leaf bascule spans, the two spans must be aligned to
within the allowable tolerances of tapan lockin the closed position, and the
two spais must match the elevation and profile of each other across the entire
width of the roadway to within £ 1/8 incBo not instalkhe turned bolts/fitted
pinsin the sparrunnion bearings until alignmeat the bascule span(s) in the
open and closed posiishas been verified.

820.10.4 Balancing of the Movable Span (Bascule): Use the strain
gauge balancing method to balance the movable span(s). Adjust balance blocks
to achieve a balance condition of 3,Qifundsfit oe 0 or At i po hee
closed posibn and neutral in the open position.

820.11 MEASUREMENT. Except as defined below, measurement for
movable bridge components shall be made in accordance with its respective
Section.

Measurement includes all equipment, materials, labor, tools, and irstglent
necessary to complete this item.

1. Temporary Operation and Maintenance of Movable S@®@ration

and maintenance of the movable span during construction will be measured on
a lump sum or per day basis. A billable day is when the bridge is oprated
more than twelve hours.
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2. Weighing and Balancing of Movable SpaNeighing and balancing
of the Movable Span will be measured on a lump sum basis.

3. Final Setup and Field Testindrinal setup and field testing will be
measured on a lump sum basis

4. Training: Training of bridge operators and maintenance personnel
will be measured on a lump sum basis.

5. Manuals: Preparing and submitting manuals will not be measured
for payment. The cost is to be included in thechanicalelectrical] and
fadlity itemsshown ornthe plans.

820.12 PAYMENT. Payment will be made at the Contract unit pvitech
includes all equipment, materials, labor, tpalsd incidentals necessary to
complete the item.

Cost of preparing and submitting the manuals shafidaded in the pay
items of Sections of 821, 822, and 823. The Department will withhold 5
percent of the bid price of all mechanical, electrical, and facility items (821,
822, and 823 items) until all manuals have been reviewed and accepted, and
final paper reproductions have been received by the Department.

Payment will be made under:

Iltem No. Pay Item Pay Unit
82001 Temporary Operation & Maintenance

of MovableSpan Lump Sum
820-02 Temporary Operation & Maintenance

of Movable Span Day
82003 Weighing and Balancing of Movable

Span Lump Sum
82004 Final Setup and Field Testing Lump Sum
820-05 Training Lump Sum
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Section 821
Mechanical Systems

821.01 DESCRIPTION. Provide all material, equipment, tools, measuring
devices, and labor to purchase/fabricate, shop test, transport, install/erect,
align/adjust, paint, lubricate, field test, and -gpt all Mechanical
ltemsBSystems as specifidaeren.

These specificationgovern both new construction projects and
rehabilitation/ repair projects.

821.02 ACRONYMS AND ABBREVIATIONS. See 101.Rand 80102
for additionalacronyms and abbreviatians

ASJ All Service Jacket

BOD Biological Oxygen Demand

BTU British Thermal Unit

CFM Cubic Feet per Minute

CMU Concrete Masonry Unit

CwP Cold Working Pressure

GPM Gallons per Minute

EPDM Ethylene Propylene Diene Monomer
EEIPS Double Extra Improved Plow Steel

EIPS Extra Improved Plow Steel

FKM Fluorocarbon Elastomer

FSK Foil-Scrim Kraft

HFC Hard Fiber Core

HPU Hydraulic Power Unit

HVAC Heating, Ventilation, and Air Conditioning
IWRC Independent Wire Rope Core

MDFT Minimum Dry Film Thickness

MERV Minimum Efficiency Reporting Value
NIST National Institute of Standards and Technology
NPS Nominal Pipe Size

NRTL Nationally Recognized Testing Laboratories
PE Polyethylene

PVC Polyvinyl Chloride

PVDF Polyvinylidene Diflouride

RPM Revolutions Per Minute

SBS StyreneButadieneStyrene
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TEFC Totally Enclosed Fan Cooled

TENV Totally Enclosed NotVentilated
UNC Unified National Coarse
VOC Volatile Organic Compound

821.03 DEFINITIONS. See 101.0380103, 820.03, and 822.0&r
additional definitions.

ACR Tubing. Air-conditioning and refrigeration field service copper tubing
Bright Wire Rope. Wire rope with no coatings.

Center Wires. Wires positioned at the center adteand in a wire rope. See
ASTM A1023, 3.6.4.1

Counterweight Ropes for Movable Barriers. Wire ropes that connect
themovablebarrier to the counterweight. Consists of a specifiedtleof wire
rope withsockets permanently attached at each end.

Counterweight Ropes for Vertical Lift Bridges. Wire ropes that
connect the movable span of a vertical lift bridge to the counterweight.
consists of a specified length of wire rope vabokets permanently attached at
each end.

Drawn-Galvanized Wire. Zinc coating applied prior to the final cold
drawing operation of a wire. See ASTM A1007, 3.1.3

Escutcheon. An escutcheon ia plate or ring formedo cover a gap
between a penetratingga or valve and the finished wall surface from which it
protrudes.

Filler Wires. Smaller, nodoad bearing wires in a wire rope. Provides
support for subsequent layers of wires. See ASTM A1023, 3.6.2.1

Final-Galvanized Wire. Zinc coating applied aftehe final cold drawing

operation of a wire that is galvanized at the final size of the wire. See ASTM
A1007, 3.1.6
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